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CHAPTER ONE 
Prehistory and the study of artefacts 
During the last two decades:, archaeological studies 
throughout the. world have been affected. by ai change in orientation 
which is still the subject of debate. The 'New Archaeology' maw 
not be particularly ne:w, but the general acceptance of the idea 
that "archaeology is anthropology or it is nothing at all" 
certainly is a: recent phenomenon (Willey and Phillips, 1958::2). 
ln 1948, Taylor w,rote that archaeo].ogical studies; should ad.m at 
"drawing the c:ompil..e.test possible picture of pa.s.t human life in 
terms of its human and geographic environment'' (Taylor, 1948::94). 
The way in which his memoir was ignored until quite recently shows 
that archaeologisb; were not prepared to a.ccept his point of view. 
There is now, an ail.most universal acce:ptance of the "plac.e of peoples 
in prehistoric.: resea.irch" (Rouse., 1965), in<fileed: the prevalent use of 
the term 'prehistory' in preference: to •a:a:-chaeology' conveys 
something of the meaning of the change. Archaeo].ogists must now 
endeavour to compile an ethnography of the sites, and the layers 
within the sites which they excavate. There is a greaten' aiffinity 
now, than ait any time previously between the two ma·jor branches of 
anthropology, the social and. the prehistoric. 
It is unfortunately the case, however, tha.t a' new trend, 
in matt'.ers aca;demic as well. as in fashions, results in the 
abandonment of much that was useful in that which has gone out of 
-2-
style. There is ar present danger. thrut airchaeologists, now more 
than ever concerne.d with what happened in the past at any particular 
site, acre liable to forget tha,t there are two aspects; to their 
anthropological endeavours - the synchronic. and the diai.chronic. It 
is the case that the greater part of prehistory until'. recently has 
been concerned with the diachronic dimension, to the detriment of 
the synchronic. That this has been so must be regretted, but this 
is certainly not a valid reason for neglecting the diachronic 
aspect of the subject, now that the pendulum has swung towaFds an 
emphasis on studies at one point of time. 
Ethnographies of the remo:t:e or recent past, however well 
they may have been formulated, have never been an end in themselves 
in anthropology. Rather they halV'e been the source material from 
which anthropologists can attempt to discuss process.es of social 
and cultural change, ai subject which can be considered one of the 
primary aims of the dis:cipline. 
One of the principal ways in which this has been 
attempted in archaeology has been through the study of artefacts. 
However much we can ascertain about the environment in which 
prehis,toric man lived, the closest we can come to him is through 
the study of those things he made or used to modify that environment. 
One often experiences a feeling of proximity to the maker of a 
prehistoric artefact simply by handling it. However, this 
intangible link is of little use in endeavouring to formulate 
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processual laws. Prehistorians therefore have devised a variety of 
other techniques for studying cultural change, in order to explore 
the processes which are behind it. Some have studied the uses to 
which artefacts may have been put in the past, either by microscopic 
study of pa,tterns of wear, or by direct experimentation (e.g. Semenov, 
1964; Saraydar and Shima;da, 1971). Others have studied the methods 
of manufacture of tools (e.g. Crabtree, 1968). Still others have 
looked' a,t modern smalJ.-scale societies to study their practices in 
respect of material culture, hoping to throw· light on ancient 
behaviour (Blackwood, 1950; Gould, 1971; Lauer, 1971). The most 
popular p~rsui t, however, has been the study of artefact typol.ogy. 
There are two related reasons for this preference for 
typological studies·. From the very beginning of the study of pre-
history, comparisonsi of different types of artefacts have been the 
basis of the subject (e.g. Thomi:;:en, 1836; Petrie, 1901). This 
preference is. no historical accident. Even with the advent of 
radiocarbon dating, and methods for studying ancient skeletal 
populations, the problem of assessing relationships between 
archaeological c.omponents which are not linked stratigraphically 
is still fundamentall. The method applicable to the majority of 
sites is the anaJ.ysis of the occurrence and distribution of various 
types. of artefacts. While it must be agreed that the study of 
artefacts;. can give only an indirect measure of the cultural 
relationships between sites (Trigger, 1968), this is the most that 
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can be obtained from all but a few very special siterowhere unusual 
evidence such a.s fingerprints: preserved in potsherds: may give a 
more direct method of linking arc.haeological components. The study 
of a:rtefacts. has always been and must continue to be central to 
the study of prehistory. 
It is perhaps inevitable that any method of analysis which 
has. been used without q,uestion for a long period of time should 
eventually become the subject of a prolonged. and heated discussion 
on quite basic issues. Typol.ogy is no exception. Much of the 
archa·eological literature. between 1945 and 1960 was devoted to 
disc.ussions of the apR]:ication of typology to archaeological data, 
and the usefulness or otherwise of such studies (e.g. Brew, 1946; 
Ford, 1954;Krie•ger, 1954; Rouse, 1944, 1960; Steward, 1954; Wheat, 
Gifford and Wasley, 1958). 
This debate was largely conducted in the United States, 
where there has always. been a grea•ter concern over questions of 
archaeological method and theory than is the case in Europe. The 
maijor issue discussed' was the status of the types which a typologist 
designated. Were types inherent in the material and discovered by 
the archaeologist, or were types no more than a·n an:aq.y,tical super-
structure imposed on the material? To a large extent this issue was 
settled to the satisfaction of the holdens of both points of view:: 
"Our attitude is that these opp.o.sing views are 
not completely antagonistic •••• The actual procedure 
of segregating types is therefore a. more complex 
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operation than is suggested simply by such words: 
as 'design' or 'discovery•, and is in effect a 
painstaking combination of both11 , 
(Willey a;nd Phillips, 1958 :.13) 
During the course of this debate, it became apparent that 
different scholars w.ere using the same terms to denote different 
ideas. 'Classification', 'description', 'typology' and 'taxonomy' 
w.ere treated by many wni ters; as synonyms, while others endowed each 
wo:nd with a specific meaning. In the process of examining the 
semantics of these terms, it became apparent that more than a 
superficial problem was involved. Important issues were being 
obscured by the different meanings attached. to words. Some writers 
distinguished separate meanings for 'classification' a:nd 'typology', 
when it s.eems clear that they a.re synonomous. They describe the 
process whereby the archaeologist can break up the universe of 
objects with which he is confronted into more manageable units for 
the purpos;e of discussion and analysis. Thus, instead of writing in 
an excavation report that in layer One was found I an a,ssymetrically 
bevel].e.d, ground-edged stone implement, having aJ.1 over surface 
polishing, with a quadrangular cross-section and no lashing grip' 
a New Zealand scholar can write that a 2B adze was found., and most 
of his readers will know, quite cleaxly what he means:. Typology is 
classification for descriptive ends. 
More serious confusion, however, arose over, the terms 
'typology' and 'tax.onomy'. Some authors; used these terms synonomously, 
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whereas there is a very important difference between them. Not only 
does the term 1 2B adze' convey a. description of a particular 
artefact, it carries a greater connotation. It is widely accepted 
that the 2B adze is Classic Maori, a term which has cultural and 
chronological meaningp (Duff, 1956::163; Golson, 1959:48). The statement 
is no longer a typological description, but a: taxonomic statement. 
Taxonomy is the study of the relationships between artefacts. In the 
case cited, taxonomic studies are concerned with the cultural 
relationships of the typologically described 2B adze, both in time 
and space. What is its ancestry, how did it develop, what is its 
distribution?, These are all questions of a. taxonomic nature. 
The use of an adze as an example is deliberate. In many 
parts of the world, pottery has been the principa]. material USE:d for 
typological and taxonomic studies. In Polynesia1, where until recently 
no pottery was known, adzes have been the implements subjected to 
the greatest number of typological analyses, and also those which 
have most often been employed in taxonomic studies .. The next chapter 
will examine at some length the history of typological studies in 
the Pacific, and the way they have been adapted to taxonomic ends, 
in order to expl.ore the basis on which are founded such cultural 
statements as '2B adzes are Classic Maori'. 
It will. be shown that the criteria used in these studies 
of adz.es have, most commonly been the shape of the cross-section of 
the adze, and the presence or absence of a butt modification, 
variously called a 1 grip 1 or 'tang' (cp. Buck, Emory, Skinner, 
Stokes, 1930:175; Duff, 1950:146). However, as in most studies of 
a(I'tefacts, the explicitly s.tated criteria are not the only ones 
employed. The scholar relies heavily on his experience of a very 
wide range of objects in the class. he is interested in. In making 
each decision as to which type an artefact belongs; to, the 
typoiogist must analyse a great number of variables bes,ides those 
explicitly formulated. This often leads to the situation where an 
object is placed in one class, while s.trict a,dherence to the stated 
cDiteria, would place it in another class:. A relevant example is 
Skinner's. Type 1 C, which is grouped w,i th the q;uae;lrangular adzes, 
ail.though its circular cross-section should plac.·e it in type 5. When 
face:d with this1 pro;blem, Skinner agreed, but said that the adze 
'felt' like a Type 1 adze (Skinner, pers. comm·., 1970). While such 
a. subjective. assessment of an object may be perfectly valid, the 
situation is very difficult for any later scholar who wishes to 
study or expand the typology. The original researcher may have 
spent ten years or more in accumulating the knowledge on which his 
conclusions are based. The method necessi ta,tes that anyone wishing 
to confirm or refute the original study, or indeed even make use 
of it, must firat gain the equivalent body of knowledge on which 
to base his own work. Even if this: were achieved, there would be 
no way of tes.ting the validity of the typology, since the criteria 
us-ed to establish it remain, in the final analysis, in the mind of 
the original scholar. Any evalua,tion of the schema can be only 
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subjective, since the origina] study was subjective. 
The subjectivity of typology has weakened its pos:ition as 
a. useful means of artefact analysis •. The case is even worse in 
respect of taxonomy, which can be seen as a, subjective superstructure 
built on subjective typology. Since typology is a.basic analytical 
tool in many natural sciences, this problem of its subjectivity has 
been of c:onc:e..rn to many peopJle in a. number of disciplines,. Although 
archaeologists have devised some methods to improv:.e the situation, 
many of the solutions: developed. for us:e in the natural scienees: 
have a direct relevance to studies; of archaeol.ogical typology and 
taxonomy. 
ArchaeoI.ogy has now reached a stage where it must 
endeavour to giv.e an objective base to its ana:1.ytical methodology. 
-9-· 
CHAPTER TWO 
The stone adze:: its rol.e in Pa.cdfic prehistoric studies 
New Zealand has alwa1ys occupied an important place in 
Pacific prehistoric studies. For a long time the only archaeo].ogical 
work that had been undertaken in the Pa.cific; was that car:ided out 
in New Zealand (Skinner, 1933, 1934)., Because of this, most synthes:es 
of the prehistory of the Pacific have drawn very heavily on the 
evidence from New Zealand. In addition, detailed analys;es of 
aTchaieological material in the Pacific· have been restricted, until 
quite recently, to New Zealand. It is therefore not surprising tlhat 
in a review of the role of adzes in Pacific prehistoric studies, 
a considerable section must be devoted to work carried out in New 
Zealand. 
From the veny beginning adzes have occupied a central 
role in studies of New Zealand.' s past. The first model for New 
Zealand prehistory, that of Haast (1872, 1875), was bas:ed on the 
discovery of •Palaeolithic' tools, stratified below. 'Neolithic' ones, 
in the form of polished stone adzes:. Further archaeo:logical work 
disproved this idea, but similar evidence was employed, in that 
adzes were found in association with the 'Palaeolithic' flake tools. 
Adzes continued to be of interest to New Zealand. As well 
as discussion of implements found archaeologically, the journals: 
of the day contain numbers of articles rela.ting to the ethnographic: 
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use and manufacture of adzes (Best, 1903; Chapman, 1892; Hector·, 
1876; Hutton, 1898; Mair, 1903; Partington, 1890, 1899; Rutland, 
1895; Semadeni, 1913; Skinner,w., 1907). This was but a; part of the 
whole trend towaxds such studies which occurred throughout the 
world at the end of the nineteenth century, deriving from the 
Evolutionis:t idea that present day 'primitives' could throw light 
on the remote past. 
Best, in his study of Maori stone implements (1912), 
gathered a. wide var.iety of information about adzes from a very 
wide range of sources, not alJL of them reliable even in his own 
es.timation. The work can be divided into two main parts;r the first 
a series of protohistoric and historic accounts of the method's of 
use and manufacture of adzes by the 1 old-time· Mai.eris', the second 
a, considerati<:m by Bes.t of exa:mpli.es of. a,dzes in museum and. private 
collections. 
He makes, no, a,ttempt to relate thes:e two sections, which 
is. the greatest flaw: in the book. It has often been stated that 
the ideal classification for the prehis.torian is the one used by 
the people unde.r study themselves. Such statements are usually 
a,ccompanied by examples from the ethnographic literature to 
demons,trate that such a, classification is not achievable by 
archaeological techniques (q.v. Blackwood, 1950; White, 1967). Best 
was perhaps the only student of New Zealand's past who might have 
achieved such an ethnO-SiCientific classification. He had carried out 
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extensive field work a:mong one tribe, and had many contacts: and 
informants from other areas;. As an employee: of the Colonial 
(Dominion) Museum he had. access to colI.ections; of adz.es which 
derived, pre.sumably t from a wide distribution in space and time. 
He had as an informant Te Whai'.tahoro, ttan ex.cellent authority on all 
matters: pertaining to old Maori industries" (Best, 1912::39). Best, 
however, evinces, no interest in a:ittempting anemic classification. 
It may be thaJt he realised that his 'authorities;' w:ere not real]y 
able to reveal much about the period to which the museum specimens 
largely beionged. However, it seems more likely tha.t he did not aee 
the need for such a schema •. Best was a field worker, whose main role 
was simply to record what he had seen, and his monographs: are 
collections: of ideas and facts, with very littJle structure. In 
discussing Best's work, H.D.Skinner (pers. comm. 1970) reported 
tha·t Best once described hims.elf as: having no visual ima:,gination., 
Skinner' felt that this explained Best's shortcomings. in classification, 
as indeed it may well do. 
Skinner was the first scholar in Polynes:ia: to app]y a 
typological approach to Pacific material culture, and in particular 
stone adzes. In 1923, he remanked: 
''In the sec:tion which deals with a:oces:, adzes., and 
chisels, what is believed to be a new method has been 
followed. The implements; have been classified into 
groups or typ.es and it happe.ns tha.t no type has been 
erec·ted that does, n0t also exist in some other part 
of the Pacific. For each type ai "type spec:imen" has 
been named, and wherever possib]e its front, side, 
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and back view.s ha'V'e been given, as well as the 
cross·-section.... Type specimens: are shown at a 
uniform scale of 1 ::2 ..... It is believed that by this 
method students will be able to obtain a much more 
a;;ccurate knowledge of the form and relative size of 
these implements than has been possible by any other 
method previously used.n 
(Skinner, 192~:5) 
The method adopted by Skinner, and the criteria he employed 
in deriving his types, have been followed in varying degree by all 
la,ter scholairs. 
"There are only two chara,cteristics which belong 
to all adzes --poll and cutting ed.ge. The type to 
which a'n ad.ze belongs is d.etermined in the foll.owing 
cla:515ification by the shape of the implement between 
these two extremities and this in turn is d.etermined 
by the cross-section of the adze. The shape of the 
cross-section has therefore been taken as the basis 
of the classification that follows, but another 
chara::cteristic has been made use of --namely, outline. 
Outline is a difficuJl.t: feature to define, but its use 
is made necessary by the fact that the cross-section 
may vary in shape at different points in the same adze. 
Subsid.iary characters which help, in determining to 
which type an implement belongs are presence or 
absence of grip, nature: of bevel, and relative length 
of cutting edge." 
(Skinner, 1923:89) 
Little attention is, given to the reasons for Skinner's 
emphasis on comparative studies:; at tha,t time such studies were the 
foundation of anthropology, both social and cultural. Skinner did 
not dwell on questions, concerning the validity of the approach, in 
fact he seldom discussed the ma:tter at all. The following quotation 
is typical of his attitude to the subject: 
"One of' the objects; of the present research has 
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been to determine the closeness of the relationship 
existing between the material culture of the 
Morioris and that of other parts of Polynesia, and 
as this can be indicated best by comparative 
examples, these have been supplied by line drawings. 
in the text. 11 
(Skinner, 1923:5) 
Skinner demarcated ten types, of which he believed the 
first four w,ere fundamental, while the remaining six were possibly 
deriva:tive forms (Skinner, 1923:92). The textual descriptions of the 
types are poor, the main definitions being given as captions to the 
plates figuring the type specimens, and other examples of each type. 
For most s.pecimens. he gives;; four measurements (length, width of 
cutting edge, width at poll, thickness) and describes any unusual 
features the adze may have, e.g. 'knobs;' at the poll. He occasionally 
gives the weight of. the exampI.e, and the raw. material used. In many 
cases, Skinner. was reliant on descriptions furnished by curators of 
museum collections, and did not gather the data himself, which 
explains the somewhat uneven nature of his descriptions. 
Skinner d·oes: not restrict himself to Moriori adzes. He. 
continually refers. to examples. from elsewhere in the Pacific, 
especially New Zealand, being the area he knew. best, and the one 
which he believe'.d had the closest relactionships, with Chathams 
material. Several of his types were represented by only one. Moriori 
example, which he justifie.s by sta,ting tha.t these types are more 
numerous elsewhere. Thus the classifi.cation of adzes. he provide,s: is 
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not simply a: devic.e. to describe the Chathams evidence; it is a 
means of comparing the material culture of different areas in 
the Pacific. 
In 1928, Bishop Museum published a: revised edition of 
Skinner's Moriori study, in conjunction with an ethnographic account 
of the life and customsi of the Moriori (Skinner and Baucke, 1928). 
There is no major revision of the adze typology, though Skinnen' does 
consider the problem of the status of some of the types: 
ttTypes V-VIII are on a somewhat different footing: 
they appear to be establishe.d variants of Type I. 
Hence it may be argued that the term "typett should 
not be us:ed to cover them all. It has been retained 
here aftex careful consideration, even though in 
future. w.ork the de.scriptive· terminol.ogy of adzes 
may be modified." 
(Skinner and Baucke,, 1928:350) 
Be.tween 1;923 and 1'928, Skinner tested his typology on 
"some hundreds, of Polynesian implements;" (ibid: 349) , and found' that 
the first four types. were 110:bjec;tive realities," (ibid:350). Whether· 
Skinner meant thes.e to be taken as; emic realities is not clear. 
In 1930, the director. of the Bishop Museum, Dr.Gregory, 
suggested that Skinnen might undertake a. field study of stone tools 
in Polynesia., to be completed at the Bishop Museum (q.v. c.orrespond'ence 
A:12/2/30). Skinner accepted the idea with enthusiasm, commenting 
"I have a large amount of· material in haind for tha:t research, and 
would like nothing better than to carry it through" (ibid:9/3/30). 
However, because of the staf:D-ing situa,tion at Otago Museum Skinner 
was unable to spend as l.ong in the Pacific as was, originaJ.ly suggested. 
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He did have some time in Taili.iti in the summer of 1930 (ibid:22/8/30), 
presum~bly a,t the expens.e of Bishop Museum •. This placed Skinner 
under an obligation to the Bishop Museum, which resulted in a long 
correspondence between Skinner and Gregory:. "I am pleased to learn 
that your trip to Tahiti furnished material for your 'Stone Cutting 
Toolls of Polynesia,• , which I hop:e to see. in the Manus:cript form 
before many months have pass.ed" (ibid::31/1/31). 
Gregory was to be disappointed. After receiving several 
letters, expressing conce:rm at the delay in publica:.tion (e.g. ibid: 
3/10/34), Skinnen wr.ote to Gregory:. 
"Your letter smote my conscience. I have let 
publication of my paper on Maori amulets precee.d 
publication of. the adze memoir... The drawings of· 
New Zealand adzes are virtually complete••• I 
undertake to begin work on these LPacific sectiony 
and on the accompanying manuscript in February 1935, 
and to have them finished by the end of May, and 
posted to you early in June. I hope you will give 
your permission to exhibit the drawings at our 
Science Congress, here in May. I enclose with this, a. 
draft scheme of the memoir, giving plan of the New 
Zealand section. The other two sections will. follow 
this generally, though they will omit some sections." 
(ibid::24/12/34) 
The schema given by Skinner is divided into three sections: 
New Zealand, the Chatham Islands:, and the Cook Islands. A detailed 
synopsis of the N.Z.section only is given. This makes it clear that 
what Skinner had in mind was the paper eventually published in 11938 
(Skinner, 1938). The text was to include nine types of adzes, with a 
number of varieties in some of the types. It was then to continue 
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with a discussion of adzes with lateral helve, axes, chisels, and 
the various types of adzes in greenstone. It would seem that this 
is the "larger memoir" which Skinner refers to in his annotation of 
several c0pies of the 1938 pa:per. 
Gregory was apparently quite pleased with Skinner's 
outline, though obviously he had in mind a more elaborate treatment 
than Skinner proposed: 
11The outline you submit is, I presume, ai sample 
of the. description of sha1>e and materials and 
intended to give the range of varciation throughout 
Polynesia .... I am assuming therefore that the a~zes 
from all 1:0a:rts of Polynesia will be figured and 
disc:ussed, except those au.ready well described and 
that comparison may be readily made between 
different parts of Polynesia, and alsn between the 




''I am sorry that it will.. not be possible for me 
to figure adzes from al] parts of Polynesia. To begin 
with I have not at hand adequate maJterial from the 
Samoan and Tongan groups or from the Society, 
Marquesas, or Hawaiian Islandso I ought also to add 
Pitcairn, the Tuamotus, and Aus,trals:. I therefore 
propos.e. to dea,1 with N .. z •. , the Chatham Islands:,. the 
Cooks., and possibly Easter Island pretty full.y. I 
propose to deal with the other areas; mentioned only 
incidentally." 
(ibid:14/3/35) 
In Octo.ber 1935 Skinner again confessed delay in the 
classification. He delivered papers at the Science Congress, on adzes: 
from N.Z., the Chathams; and the Cooks, us.ing exampl.es from the Museum 
collections. He comments that the classification was accepted as 
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fitting the adzes of all'. three areas. At that time Skinner was 
having drawd.ngs prepared showing front, back, s;ide, cutting edge and 
cross sections of some 37 adzes from southern N.z., which were to 
form a compJiete memoir· on their own. He expressced the hope that 
later shorter memoirs would deal with adzes from northern N.z., the 
Chathams: and the Cooks (ibid:7/10/35). 
The manuscript was eventually compl.eted at the end of 1935, 
shortly before Skinner left for Eur.ope on a study tour: 
"Before leaving Dunedin I finished the text to 
the first part. of the classification of N.Z •. adzes,. 
I am sorry tha:_t the text of the- two additional 
sections; -a.'.dzes in greenstone and adzes in greywacke-
w.as not compl.eted: they shoul..d not take ]_ong to 
finish after my return. 
The classification is based on a great amount of 
study &})read over a number of years:, and I am 
confident it will prove useful to everyone who is: 
w.orking on adzes; in any Polynesian group •.••. I have; 
cut down des:cription and comment to a minimum. The 
drawings are much the best that have been made of 
Polynesian adz-es .• 
I have worked through the cdassification of the 
adz:es of the Chatham Islands, and the Cooks and have 
ma.de the sketches for both, but text and :finished 
drawings have still. to be done.fl 
(ibid:28/12/35) 
However, the finished manus:cript was. far from reaching 
Gregory's expectations, and was returned by him w.i th the foll.owing 
comments,!'. 
"The Manuscript 'Maori adzes, axes, bhisels·and 
gouges. from the: Murihiku re.gion • • • • contains pl.e.nty 
of careful descriptive detail to which reference can 
be made in working out a comparative study of 
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Polynesian s;tone tools. It seems however too 
detailed for a chapter in that work. Furthermore, 
as it relates strictly to N.Z. the "Gentlemen's 
Agreement" suggests that it be published by the 
Maio:d Board or Polynesian Society. The manus;c::r?ipt has 
therefore b~en returned." 
(ibid:-25/2/36) 
At the beginning of 1936, P.H.Buck was appointed as 
Director of the Bishop Museum. While there was considerable 
correspondence between Buck and Skinner, the proposed study of adzes 
was never mentioned. It see.ms that Buck was unaware of Skinner.' s: 
obligation to the Museum, which accordingly laps.ed. The outline 
which Skinner gave to Gregory appears. to l,e very similar to his 
next three papers on adze·s, though they deal only with New. Zealand 
exampI.ea, (Skinner·, 1938, 1943, 1943a). The materia1. re.lating to the 
rest of Polynesia seems: never to ha.ve been publishe.d. It is 
unfortuna,te that w.hat could ha:,ve proved. to be a:1 most interesting 
document was never completed, due to pressure ef work, and Skinner's: 
situation at Otago Museum. 
In 1938, at the Third Congress of the Prehistorians of the 
Far East, Skinner gav.e a paper entitled "Maori adzes, axes, chisels: 
and gouges from the Murihiku region, New Zealand." In fact the paper 
treats only adzes.. Skinne:r annotated' the Otago Museum's copy of the 
paper thus: 11This article is part of a· larger memoir, and incidentally 
shows: evidence of its o:tdgin". The full version of the p:tper was not 
read at Singapore, nor has it been published since, though Skinner· 
did include some axes and chisels in a later paper (Skinner, 1943a). 
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Some manuscript notes exis:t, but they are unfortunately not complete. 
Skinner pays some attention to the question of what 
constitutes a typet 
"The word type is here used to designate a group 
of adzes which exhibit a general somatic resemblance 
comparable. to the somatic resemblance between members 
of a single biological species••• Some of the adze 
types are further divided into varieties comparable 
with biological varieties within the spec:ies." 
(Skinner, 1938:147) 
It is not easy to determine exactly what Skinner meant by 
this biological analogy. The status of the biological s:pec:ies, in 
1938 must have been s.imila:r to that described by MaiYr, Linsley and 
Usinger (1953:23ff.). They discuss the way in which early biological 
taoconomists a,ttempted to des,cribe species by morphol.ogical. criteria, 
alone. It rapidly became obvious that this: was not a· satisfactory 
method:. fa,ctors. like s;exua]L dimorphism and ~e differentiaJ!.s meant 
that some members of what were clearly the same species took quite 
different forms:, whilst at the same time there were sympatric 
popula;tions, of animals: which were: s;tructurally very similar, yet did 
not interbreed ('sibling species1 )e 
"Taxonomists haiVe therefore been obliged;. to seek 
another phil.os.ophical basis for their definition of 
spec:ies. In spite of practical difficulties in its 
appl.ication, reproductive isolation has proved to be 
the soundest theoretical criterion. 
SpeGies therefore may be defined as follows: Species 
are groups: of actually ( or potentially) interbreeding 
natural. populations which are reproductively 
isolated from other such g1roups. 11 
(Mayr, Linsley and Usinger, 1953:25) 
The same authors define subspecies as: 
"geographically defined aggregates of local 
populations, which diff.er taxonomically from other 
such subdivisions of a species" 
(ibid:30) 
This is likely to have been the concept Skinner intended 
by 'variety', which is used to describe individual vairiation at a 
lower order than the sub-species, and does not therefore apply t.o 
these adz.e-types., An extended discussion of the relationship between 
'sub-s;pecties:• a:n<il., 1 va\!'iety' is given by Mayr·, Linsley and UsingeF· 
( 1953:.35) ... 
It is noted that there are basically two sub di visions: 
within ea.ch type:: large and small... Skinner suggests; that this is 
probably a. functional difference. between tools used for heavy timber 
working, and those used i:g. carving and fine work. 
Skinner delineates; 15 adze. forms, divided into ten types •. 
Type One has: five varieties:, Type Tw,o has two, the others have only 
one. Most of the types do not correspond with the forms· described in 
his earlier w:o:uks on the Moriori material. All. the type spec:imens 
designa.ted were chos,en from Murihiku examples, in the collections: 
of the Otago Museum, which were in Skinner• s charge, though he tes,ted 
the schema on exampJl.es from Canterbury, the Chatham Islands;, the Cook 
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Islands:, Rapa, Tahiti, and the Marquesas. He comments.: "In all.. 
cases: the typol.ogy works well, though in each case some of the 
varieties; present in Murihiku appear· to be absent" (Skinner, 1938::148). 
He is thus claiming tha.t the system is valid over an area wider than 
that from which it was derived. This feature is common to almost all. 
Pacific adze classifications. 
Skinner did prepare other· papers on Pacific adzes. These 
will be further dis:eussed after a considera.tion of the various 
studies of R.S.Duff. 
Duff_ was a:. student at Otago Uni vers:i ty under Skinner, and 
their relationship seems to ha,ve been close, especially in academic 
matters. In 1935, Duff undertook a: two year cadetshi.p in the office 
for Native, Affairs; in Samoa, with a. view to carrying out a, s:ocial 
anthropological study of Sa1noa. Pressure of work and conditions in 
Samoa. prevented his: doing this, and it was• with relief tha.t he 
returned to N.z. in 193'8 as Ethnol.ogist at Canterbury Museum, where 
he was later· to become Director - a posd. tion he still. holds. 
Skinner. and Duff were regular correspondents; a,fter Duff's student 
days, but they communica:ted more frequently and on a more academic 
basis once Duff took up, his appointment a,t Canterbury ( Correspondence B 
While Duff was at Otago, Skinner was in the process of 
working out hia typol.ogy (Skinner, 1938; Correspondence A); it seems 
very likely that there would have been discuss:ion of the typology 
during lecturea. Whether this: is the ca,se or not, Duff evinc,ed an 
early interest in adzes, and in particular their typology (Duff, 1940). 
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This developed into a: lifetime interest with the discoveries at 
Wairau Bar, but clearly predates: them (Duff, 1942:1). Duff wrote 
'A ca,che of adzes; f:rrom MotukararaJ (Duff, 1940) early in 1940, well 
over a year aifter the publica.tion of Skinner's pa~er ( 1938), yet he 
had not read a, copy until Skinner sent him one in January 1940 
(Correspondence B:27/1/40, 30/1/40, 5/2/40, 14/2/40). This: perhaps, 
accounts: f0r the strange structure of this. paper (Duff', 1940). Duff 
intnoduces, it as a. purely descriptive pape:ir' on a recent ace:ess;ion 
of the Canterbury Museum, a cache of adzes found on Banks Peninsula, 
and af'ter discus.sing the history of adze typo1-ogies. in the Pacific, 
states: "In the description which ensues, the w:rd ter will follow 
Skinner's types". He then proceeds to the 'description', which is 
in fa.ct largely a. discussion of the validity of various of Skinner• s 
types to the Motukarara examples. The pa,per cl.oses with a section 
in which: 
"The writer would like to suggest a tentative 
typology for New Zealand adzes based on Skinner's 
series, but reducing the types from ten to four.u 
(Duff, 1940:293) 
An explanation for this may be found in the letters: 
between Duff and Skinner at this time. Duff wrote: 
"I have not laboured the point too much in mY1 
paper as it is largely irrelevant, but I would like 
to hear your reactions; to this suggested modification 
of your scheme • • • Throughout I described the adzes: 
of the cache in terms of your types, and from so 
doing, and from much thinking over earlier attempts 
·( 
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at adz:e classification it suddenly occurred to me 
that s·ome of youn s.eparate types were really sub-
types and vice-versa.n 
(Correspondence B::14/2/40) 
Duff then outlines to Skinner essentially the same 
aI terations: which he had made in the published paper, which ha.d not 
been published at this time (Duff, 1940:293). He discusses the 
rationale. behind the revision, which was to appear in print as being: 
"bas:ed less on the presence or absence of any 
type or sub-type in a related Polynes;ian culture, 
than on the p;ossibili ty of describing a.dz:e types 
in the most general terms••• Each of the four 
types. is isolated and described in terms: of three· 
criteria. - tang, cross-section, and width of 
cutting edge .• '' 
(Duff, 1940:-293) 
It is true that Duff's schema is simpler and more 
descriptive than Skinner's, but we can see that Duff's revision was 
not based pure.Iy on descriptive criteL'ia, but definitely included 
the distributional notions which were to become central to his later 
considerations of a,dze typology: 
"Hawaii specialises; in I, Tahiti and the Cooks in 
III, Samoa and Tonga in II. The Marquesas. aeem to 
include I, II, ?III, and IV, as. does New. Zealand 
( II typ!i.cau.. of' the North Island, I, III, and' IV of 
the South), and the Cha,thams include I and II 
commonly, III rarely, IV as a s;peciaJ.is,ed. variant .... 
youn Type IX is more logicaliy a variety of IV which 
becomes common in the Marquesas. 0 
( Correspondence> B: 14/2/40.) 
Skinner replied to Duff,, accepting some of what he had said: 
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"I was much interested in your criticism of my 
adze. typol.ogy •·•·• This series of modifications is, 
I am inclined to think, an improvement •. But what 
about Types V, VI, VII, and VIII? I am not, at 
present, prepared to reduce thes·e to the status of 
varieties:, except that V might be classed as a 
variant of IE ••• 
You will see from this that I regard your 
criticism as important, and a,s. leading to importa;nt 
modifications in my typology .. I would be glad if • •·• 
you would publish yo.ur critic isms, in detail in the 
J.P.s. L.Journal of the Polynesian S0cieti7,I could 
then reply on the lines: indicated ••• I hope I may 
publish the. amended typology in New Zealand, together 
with the classification o.f greens,tone and greywacke 
arlzes, to. be followed by class:ifications of the adzes. 
of the Cha,thams, and the Cooks:. 11 
(ibid:23/2/40) 
Later correspondence reiterates the idea of having Skinne:rr 
publish a, critique of Duff's: revision of his typology in the Journal 
of the Polynesian Society (ibid: 1/3/40, 4/3/40, 29/4/40, 2/5/40, 
21/10/41). However, Skinner· became JLess; enthusiastic about the 
project, presumably as he was undertaking preparation of his 1943 
paper (Skinner, 1943, 1943a). There is little correspondence between 
the two men during 1942, some of which year Duff spent in militaTy 
service. 
In June of 1943, Skinner publis:hed the first part of a: 
paper entitled "The Classification of Greywacke and Nephrite Adzes 
from Murihiku, New. Zealand". Skinner's. princ.ipal interest in this 
papen· was the influenc.:e the different rl!>cks, availab]e in New Zealand 
would have had on the adze.-maker; do the same types of adzes occur in 
different raw materials? He prefaced this discuss;ion w,i th ai brief 
synopsis: of his 1938 paper (Skinner, 1938), which was; not widely 
availaible to New Zealand readers;. He figu~ed one of each variety of 
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adze from the earlier paper, with a simp:te description. It is 
interesting that al though he rest:1r.-icted himself overall.. to figuring 
on]y one exampl.e of each type or variety, he shows two examples of' 
type IA, the second being a new: one not previously figured. Duff 
was subseqµently to make this second examp:Iie a variety in its own 
right. 
Skinner was able to show that while the rock had an 
influence on the final shape. of the adze, his typology was still. 
flexible enough to be able to describe adzes made from a range of 
rock types. It was probably this fact which lead him to state: 
that: 
"An a;ttempt has been made to formulate the adze-
typology which guided the ancient Polynesian adze-· 
maker in completing this side of his timber-working 
tool-kit." 
(Skinner, 1943a:161) 
In his original classification of adzes, Skinner had noted 
"Another classification might have been made, 
based on use. Unfortunately, however, we have so 
little information under this head that any 
classification based on it would be almost entirely 
conjectural." 
(Skinner, 1923:90) 
This concern with a functional classification recurs in 
the latest of Skinner's works on adzes (Skinner, n.d.), which is 
discussed more fully below. In it he notes: 
"A functional classification would undoubtedly 
have been more saLtisfactory, but it is now too late 
to attempt one, since the last Polynesian familiar 
with the functions. of every variety of adze used in 
his area was probably already dead a, hundred years 






Recent s.tudies of the classifications employed by present-
daw- small-s:cale societies warn the modern typologist against 
claiming to have discovered anemic prehistoric typology (Gould, 
1971; Gould, Koster and Sent, 1971; White, 1967). It is also 
questionable whether there is any v~J.ue in claiming to have 
discovered: the emic typology, when it is: freely admitted that 'it 
is now too late I for anyone to be able to test the hypothes·is that 
this in fact has been achieved. 
In his conclusion to the paper, Skinner made a comment 
which highlights the high degree of inte:llectual cross-fertilization 
which has; occurred between the prehis.torians of the Pacific and 
South East Asia:: 
"I believe that the shapes: of these different 
types of Polynesian adzes: were originally worked 
out in coastal south-east Asia, or perhaps in the 
Philippines or in the eastern islands. of Indonesia, 
though decisive evidence on this point is not yet 
available." 
(Skinner, 1943a·::161) 
It is impossible to determine who influenced whom, but it: 
is certain that the idea. Skinner expresses here is a point of view 
strongly held by most other s,tudents· of Pacific adzes. The idea,s 
have been most strongly expressed in Duff's monograph en the adz:es, 
of South East Asia (Duff, 1970). 
Another s:ection of the co:nc.lusion is of interest in the 
light of the emphasis) plac:ed by Green and others: on the influence 
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of the 'andesi te line' on the development of the Polynes:ian adze 
kit (Green, pers. comm •. , 1971). The 1andesite line' is; a geological 
term referring to the fundamental difference in the range of rocks 
which occur in the Eastern and Western sectors of the Pacific. The 
Eastern sector, which encompasses most of Polynesia, has: a very 
restricted range of rock type.s, while the Western area, which includes: 
Melanesia and New Zealand, has a much wider range. This allowed the 
adze-maker in New Zealand and Meianesia a much greater range of 
usable rock types than was available in most of Polynesia. 
11 It is clear that in Polynesia, itself over a 
long period the shapes were expressed in basalt 
which alone is available as· adze material in the 
high islands;. In New Zealand new: materials with 
qualities very different from thos,e of basalt were 
access:ible to the a.dze-maker • .,. It has been s.een 
that though the adze-maker· showed himself capable 
of impos;ing the old' shapes on both of these new 
media.~rey:wacke and nephrit~, both of them imposed 
limitations, on him which would ultimately prove far-
reaching. A full. tool.-ki t of greywacke or of 
nephrite would ultimately have been apprec.iabl.y 
less varied than the ancient tool-kit of basalt 
adzes. Given a. sufficient length of time it seems 
certain tha.t greywacke would have moved the Polynesian 
adze-typology in the general direction of the adzes: 
of Melanesia." 
(Skinner, 194Ja:::161) 
Skinner appears to have overlooked the utilisation of 
argillite, of which so many of his types in the earlier papers were 
ma:de. Argillite was a superb material for stone-working, and from it 
have been made some of the most beautiful adzes found in New Zealand. 
It only occurs west of the andesite line, and so was. not available 
., 
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to Polynesians:: until they arrived in New Zealand. 
The most interesting feature in this 1943 paper is its 
silence on the question of Duff's proposed revisions of the typol.ogy, 
which Skinner had known about for two years, and some of which he 
ha,d agreed were sound. It is strange that a man such as Skinner who 
was always open and receptive to constructive criticism should have 
acted in this way. The only possible explanation is that the matter 
slipped his mind; during Duff's period of service, when correspondence 
between the two was not regular. 
Whatever the case, Skinner's published position on adze 
typology remained unchanged, a. situation which began to concern 
Duff. Beginning in April 1942 Duff had become invol.ved in the 
excavati0n of artefacts at the Wairau Bar moa-hunter site (Duff, 
1950: 38). Among the most numerous and spectacular of the finds was: 
a wide variety of stone adzes. Duff began to think of writing a 
doctoral thesis on the Wairau discoveries, an important part of which 
would have to deal with the adzes. Early in 1943 he wrote to Skinner 
about problems he was having in ge.tting published a paper on the 
Wairau macterial: 
11I am wondering whether it might not be 
preferable to expand. and enlarge the whole subject 
of Maori culture of the Moa-hunter period to the 
scope of a formal thes:is or monograph. Would. you 
feel that this would be cutting in on your field, 
or do you consider the subject large enough to 
warrant preparation of a. monograph? I would be 
grateful for your judgment on the matter •••. Would 
publication in the J.P.s. immediately prejudice 
ultimate dis:posal of the thesis?n 
(Correspondence B:22/1/43) 
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Skinner replied to Duff: "I think the idea is excellent and would 
be very glad to help you in any way"; and assured him that prior 
publicaition would not jeopardise: any eventual thesis ( ibid: 26/1/43). x 
It seems that in spite of this, advice Duff decided not to go ahead 
with the preliminary pa:per on Wairau, but to proceed with his: thesis. 
However, during 1944, he decided it would be useful to have in print 
a revised typol.ogy of a:dzes which he could refer to in his thesis 
(q:.v ... Duff, 1945). Accordingly in May he wrote to Skinner: 
"Regarding the thesis I have of course been 
pushing steadily on with it and mus;t finish it 
at all costs within the next few months as I am 
under some threat of overseas sez:vice. 
Re your adze typol.ogy, I would like you to 
consid'er a joint revision, so that in the thesis 
they could be described in terms; of a mutually 
satis.:factory category. The general lines of my 
revision have been forecast in the Motukarara and 
Wairau papers L15uff, 1940, 194y, and the major 
points: involved are: transferring type III to a 
subdivision of II, thus: leaving type III free to 
include all adzes, of triangular or sub-triangular 
section, namely IC, VIII(?), and. your 'coffin-shaped'. 
This has the great advantage I think of having your 
categories I, II, III, IV, cover the fundamental 
Polynesian adze types: I, tanged quadra:ngular, II, 
quadrangular without tang, III, triangular, IV, 
ditto reversed. I did not of course attack your 
varieties as such and I must confess I have never· 
yet seen any adze to justify setting up a variety 
which you have not covered! The paper could be 
illustrated from the Hurunui cache .... If I submitted 
my typescript to you before publication we could 
decide by correspondence what final system was agreed 
upon, and publish the result as a revision. 1' 
(ibid:.11/5/44) 
In August 1944, Duff forwarded to Skinner a copy of the 
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paper he had written 'unilaterally', asking Skinner to alter it 
where he thought necessary •. Skinner wrote back to him: 
"Your classification is an improvement on mine in 
that it is based on cross-section which is the simplest 
test that can be applied to any adze in determining 
its plac:e. in a system of classification •. But you have 
omitted the adz·es of circular section ••• I therefore 
suggest that you add this. circula,r sectioned type. to 
your types though at present it is unrepresented at 
the Waiirau BaJ:'. 
There is another point which I think is important. 
Your criticism of my scheme is so trenchant that most 
readers will at first regard it as hostile., This 
impression would be avoided if you were to insert in 
your first paragraph a sentence or so such as this,: 
'I believe Skinner has established the vaJ.idity of 
all the varieties he figures, but I think his scheme 
is too complicated to commend itself to the student in 
the field. The present typology is based on the nature 
of the cross s;ection of the adze and so distinguishes 
four types - rectangular, triangular, inverted 
triangular and circular'. I have marked with a caret 
the place in your first paragraph where I suggest 
something of the kind might be inserted." 
(ibid:31/10/44) 
It is intere.sting to see how closely Duff followed 
Skinner's- instructions; in this respect, with the notable exception 
of the circular type •. The later proliferation of type.s. in Duff •s, 
schema has: made it clear that the 'student in the field' was: not a 
prime consideration to him (q:.v. Park, 1970)r it is: therefore not 
surprising that the phrase. is· not his, but Skinner's. 
Duff, like Skinner, pays, little attention to the question 
of the purpose of classification. He had no doubt 1earnt from Skinner· 





culture, something to be taken as given, not cru.eried. In addition 
he was faced with the same basic problems: of the curation and: display 
of mus.eum material which have given rise to most of the typologies: 
of material culture from the time of Thomsen to the pre.sent day, 
including, of course, Skinner·. However, Duff does appear to have 
been more aware than Skinner of the need for a, theoretical base for 
his ideas. From his student days. up until the present time, Duff 
has us.ed as his raison a.' etre the id.ea of the marginal survival of 
archaic forms. Great stress: is placed on the study of artefact types 
on the periphery of a supposed culture area, since, according;to the 
theory, they represent the survival. of forms :tong obsolete at the 
cultural. centre. Duff has consistently maintained this idea, in his 
studies of marginal areas - 'Southern New Zealand adzes' and 'Eastern 
Polynesian adzes' (Duff, 1945, 1959) are the two mos.t explicit titles, 
but the idea is central to most of his. major works. Duff wrote to 
Skinner from London in 11947-8, describing the way in which the 
'Functionalists' of the Londbn School of Economics tried to persuade 
him that the idea was invalid. Firth read Duff's paper in Mankind 
where the case is stated: "the prototype Eastern culture is best 
retained on the faCC'thest margins of the great circle of its migration 
ripples;" (Duff, 1947:282). He "grudgingly admitted it was: the •most 
plausible account of this nature he had yet read' but was obvi0usly 
uneasy and suspicious of the whol.e thing" (Correspondence B:6/12/47). 
In the 1945 paper, Duff expounds. the theory, and then us~s 
it to justify his attempt to make his: typol.ogy fit all Polynesian 
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adzes. Since New Zealand is the most marginal area in the Pacific, 
we find here. not only: 
"the adze types characteristic of the earlier 
marginal Polynesian exodus, but also the inc.ipient 
proto-types. of the later patterns; elaborated in 
such central areas as Samoa, the Cook Islands:, and 
the Society Islands ••• 
It follows then that the student of New Zealand· 
adzes should attempt to provide in his typology a 
key simple enough, but at the same time elastic 
enough, to be readily employed by the student of 
any of these related adze cultures. 11 
(Duff, 1945:147) 
This; is a, most important passage, in that Duff gives in it 
the rationale behind the whole series of his papers. on adze typology. 
In none of his other works, does he state so clearly the ideas which 
lead him to progress. from southern New Zealand through the Pa,cific 
to Southeast Asia. using basically the same typology, modified only 
slightly to accomodate new. variants. 
His major criticisms of Skinner's types is not, then, 
that they lack simplicity and are too elaborate to serve the student 
in the field, but tha.t rather a student of Pa,cific adz:es: would find 
that what are clearly related. types in his area. are given unrelated 
type numbers. At first sight it appears that Duff has merely 
rearranged the types, of Skinner in a more orderly fashion •. However, 
Duff. has: in fa.ct brought about a revolution in the study of the stone 
adze in the Pacific., By arranging his s~stem around the cri te1da of 
'usef:U.lness• to a. scholar trying to relate adzes of different groups, 
, .. 
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he has abandoned the typological method a:nd developed a: taxonomy 
of adzes. His prime interest is no longer in the description of 
adzes but in the analysis of the cultural relationships between 
the peoples who made the adzes. 
It is highly probable that this was also the aim of 
Skinner, and of Duff in his earlier study, but nowhere in print 
does Skinner cross this boundary between the establishment of a 
descriptive typology, and the application of the typology to taxonomic 
ends. Duff may not have been consc:iously aware that he had in fact 
made such a change in orientation, since this most important 
difference between his: work and that of Skinner· is not treated 
explicitly in the 'Revised Typology' paper (Duff, 1945), or indeed 
in any of his, later studies. He claims to have done nothing more than 
reduce Skinner's original ten types to five "without any essential 
loss, and indeed with advantagen (Duff, 1945:.148). 
The grouping of types and: varieties is shown in Table One, 
where it is compared with the groupings used in the later versions 
of Duff's taxonomy. The prolifera.tion of types and varieties is 
caus:ed in part by the broadened geographical horizons in some of 
his later papers·, but much of it is to clarify essentially tax.onomic 
relationships. Even if Duff had intended his revision to be for the 
be.nefi t of the I scholar in the field' in 1945 ( and it has been shown 
that this was; not the motivation), this claim certainly cannot be 
sustained for la,ter versions of the schema. 
The correspondence with Skinne:rr shows that Duff had 
completed his thesis by July, 1946 (Correspondence B:23/7/46). The 
difficulties of having a book of its size published in New Zealand 
were reso]ved in 1950, when 'The Moa-Hunter Period of Maori Culture• 
was published as, Canterbury Museum Bulletin No. I (Duff, 1950). The 
following year, Duff. was awaTded a Doctor of Science from Canterbury 
University, in rec:ognition of the. importam::e of this work. 
In his forward to the book, Skinner stress:es the 
importance of the typological contribution which Duff makes:. 
"The author's strength lies in this treatment 
of typological problemS"; and typology plays a 
central part in all resea,rch on Polynesian material 
culture •••• the plentiful grave goods are made the 
bas.is of the typological studies - w.ork for which 
the author is excellently equipped. 
For a long time it has been evident that 
whoever works: on the history of Polynesian material 
culture should have as p:trt of his, preliminary 
equipment a.knowledge, of New Zealand archaeology 
and typ-ology. 11 
(Duff, 1950:v) 
In view of the fact that the book was written not long 
after the revis:ed adze typology, it is not surprising that the two 
are very similar in princip].e. In 1945, there were designate.d 5 types 
and 16 varieties; in 1950 there are 5 types and 20 varieties. However, 
Duff's introduction to the chapter 'Determination of Adze Culture' 
contains theoretical considerations; not previously given by him 
(Duff, 1950:138-46). 
-35-
Ini tia0lly, Duff's interes.t is stated to be the analysis 
of the finds from Wairau Bar, as a means of showing the nature of 
the eariy cultural period in New Zealand (hence the title of the 
chapter). 
"The Wairau adzes. then, serve as type material 
with which to compare previous adze discoveries 
on Moa-Hunter sites, and alsn to include certain 
caches found with no human association, but 
clea:rly of Moa-Hunter type. 11 
(Duff, 1950:140) 
However, it becomes obvious that Duff does not confine 
his interest solely to New Zealand,, but believes, as has been shown 
above that a study of adzes from this: peripheral part of the Pacific 
will. assist in the study of culture in isl.and Polynesia: 
"If Moa-Hunter New Zealand.'. inhenited in total, 
types which are variously scart:tered round marginal 
Polynesian outposts ••• the explanation of the pattern 
s:eems. more in terms: of the nature and number of types 
in vogue at the original dispersal points, and the 
times and directions: in which the migrations 
travelJled. 11 
(Duff, 1950:143) 
"It is necessary then to describe the Moa-Hunter 
adze types with some precision, and in simple 
categories or types (with sub-varieties) into which 
the adzes of both the later culture in New Zealand 
and those of the other Polynes:ian groups can i"i t 
and be compared. To do this I propose to modify the 
excellent classification d'evel'oped by Skinner ( 1938 
and· 1943), by acc:epting all his varieties but 
regrouping them into five instead of ten types (see 
Duff, 1945) • n 
(Duff, 1950:144) 
"I have endeavoured ••• to provide a typology 
not only covering the major types of New Zealand, 
but also intended to apply to the adzes of Polynesia 
as a whole." 
(Duff, 1950:145) 
Once again Duff is us;ing the word typology to describe a 
taxonomic use of material culture. His interest in Polynesian adz.e 
types is reflected in the illus.tr at ions of his types, many of which 
show non-New Zealand examples, and· in the addition of type 4F, a 
Samoan form, which does not ap1rear in Duff, 1945. It is: interesting 
to note thait this form was retained in the second edition of this 
work, but deleted from later papers (Duff, 1959, 1970; see Table One). 
There exists, a final work by H.D.Skinner, entitled 
'Polynesian Adzes:• (Skinner, n. d.). Unfortunately, it is only 
fragmentary, and is undated. However, because it cites Duff 1950, 
but not Duffr. 1956, it can be pla,ced with some certainty in the perio<il 
between the publication of these two editions of Duff's work •. In 
1946 Skinner had written to Duff: 
"Thanks very much for the copy of your paper on 
a revised typolagy of adzes. Your criticism of my 
typology is s:ound in respect of it being too involved 
and also too subjective••• I would like to try my 
hand at a final version in which the verbal side 
would be reduced. to a minimum the key being almost 
entirely graphico Whether I shall have time to do 
this s-eems: rather more than doubtful_." 
(Correspondence B:·10/1/46) 
This tendenc:y in Skinner's works to reduce verbal 
description to a minimum and to rely heavi1y on illustrations can be 
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seen to increas.e in his worka through the years; it is no. doubt 
the ma;rk of a.. scholar so familiar with his subject that he is 
unaware of the need on the part of others for written descriptions 
of the objects being discussed. In this respect, Gathercole's 
description of Skinner is perfectly valid.: 
"When one walks. round a museum collection with 
him, one is impress.ed by his vis.ual attitude to 
the materia]. It is the eye, coupled with the 
fingers., and mss:isted by a largely "visualn memory, 
that give depth to the examination of the artefact.'' 
(Gathercole, 1969:8) 
The tendency towards minimal descriptions: must be 
regretted in this particular case, since it appears that what has 
survived of this: 'final version' is simply the introduction; the 
figures. and their. captions, the most valuable part of the work from 
Skinner's point of view, cannot be traced. 
Skinner clearly felt that the need still existed for a 
definitive study of the 'Tax:onomy of Polynesian Aciz'.es': 
"After much discussion, in which the 
contributions of Buck and Duff haive been of 
the greatest value, a classification is here 
advanc:ed which is thought to meet satisfactorily 
the present needs of research.ti 
(Skinner, n.d.) 
He obviously did not accept. that Duff's typology was the final 
solution to the question. It is of interest that he still holds 
this view. In 1961, he wrote ai note to Gathercole on comments. in an 
' I 
I' 
article by Suggs ( 1961) about Duff's typology .. Skinner criticises: 
several of Duff's categories;, and c.oncludes by saying: "I think the 
wholesale acceptance of Duff's, classification is regrettable" 
(original in the possession of B.F.Leach). 
The classification proposed by Skinner is clearly heavily 
influenced by the approach of Buck, and more especially that of 
Duff. Skinner acknow,ledges· the 'subj.ecti ve' + na,ture of his earlier 
works, and accepts: as more objective the use of cross-section as a 
diagnostic feature,, as "the work of Buck and Duff demonstratedlt 
(Skinnert, n.d.). The resultant typology appears as an extension of 
Duff 1 s. schema to include some forms described ea!r'lier by Skinner, 
which do not fit readily as Duff types: 
"Type I adzes with rectangular cross-section grip present. 
Type II As above, but without grip 
Type III.Trapezoidal cross-section, shorter parallel 
side upward. 
Type IV Triangular cross-section, apex downward. 
Type V Triangular cross-section, apex upward. 
Type VI Circular cross-section. 
Type VII Cross.-section a segment of a cir<de. 
Type VIII Lenticular cross-section. 
Type IX Laterally hafted adz:es.11 
(Skinner, n.d.) 
Skinner acknowledges the 'important help' of Andrew H. 
Scott in the illustra.tion of the classification. Skinner is 
unfortunately unable to .. recall the circumstances: surrounding the 
preparation of this pa.per (pars.comm;., October, 1971), but Scott 
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has supplied some information about it: 
"I worked with him /_skinneiJ on this for some 
time••• This paper was to be read at (I think the 
5th s.P. Congress) but H.D.s. deferred this because 
of Roger Duff's new class.ification ••• This would 
be about 1955•" 
(A.S.S<::ott, pers.c.omm .. 12/11/71) 
Scott has maintained his interest in this, paper, and has 
prepared a revision of the work, which he is endeavouring to have 
published, in view. of the "considerable dissatisfactio:n" with 
Duff's work (ibid). 
"The paper is a simple, consistent, comprehens;ive 
typology which I hope will •unlock' all the 'mute' 
~dzes in public and private collections:, and which 
will be supplemented by •talking' adzes from 
scientifically excavated sites •••. My classification 
will need to win universal acceptance first. I am 
sure it wil:t and: it is already being taught by me 
at Massey L°University Extension cla.sse~7, used for 
adze classificatic:.m in Rarotonga•. and the Manawa.tu 
Museum (Palmerston North)." 
(A.S.Scott, pers.comm ... 12/11/71) 
In view. of the wides,pread use of Duff's typo].iogy as a 
descriptive medium for the. discuss,ion of adzes, it seems unlikely 
that any new typology can win •universal acceptance•. Even Davidson's 
excelllent descriptive method has been largely ignored (Davidson, 1961, 
cf. Palmer, 1963) •. The use of a new typology in university teaching 
can only lead to more confusion than exists; already on the subject 
of adzes, and must be regretted., 
In 1956, a.second edition was published of 'The Moa-Hunter 
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Period of Maori Culture'. The principal alterations made were to 
include more recent data which supported., or in some cases, modified 
the earlier conclusions, (Duff, 1956:xi-xii). 
However, tw.o important modifications w.ere made to Duf:ff's 
adz·e typology. Adzes of circular section, which were classed as 
Variety D of Type Four in the first edition, are here grol).ped as a. 
separate type, Type Six. .. In making this alteration, Duff'. has bowed 
to the opinion of Skinner, ex1>ressed as long ago as 1i944 (see above) 
that this group of adzes is a, separaite type (Duff, 1956: 192). It is 
interesting that the claim Duff makes for the existenc~ of this type 
is not based on the 'objective.• criteria he claimed to be e.mploying, 
those of cross-section and grip, but rather on the usefulness: of the 
type to describe: pan-Pacific adzes: 
111 now. acc·ept his L!ikinner 'i7 opinion that the 
evidence of related forms in the Chathams, Pitcairn, 
Mau.ke, Ai tutaki, and, beyo.nd Polynesia, in Guam and 
Indonesia:, renders it unlikely that the New. Zealand 
forms could have a local and. independent origin .... 
circular gouges are sufficiently widespread to 
justify .s:etting up a. separate type as Skinner has 
suggested." 
(Duff, 1956:191-2) 
Duff's extra-New Zealand interests: are further shown by the 
establishment of two varieties of Type Six, a New Zealand and a 
Pircai:un form. 
The second major change to the a;dz·e section of the book 
concerns the distribution of the 'type-fossil' of early Polynesian 
culture, the sub-variety of Type 1A which has lugs, on the poll. In 
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describing the distribution of this a.dz:e type, Duff said in his 
first edition: 
"Thus it is found. on a tortuous route winding 
north-wes;t through the atolls of Manihiki, Rakahanga, 
through Nassau and far to the west in Uvea, probably 
travelling via the Tokelau Islands." 
(Dufff, 1950t149) 
and later· in the work: 
"Two important localities., so far not mentioned, 
disturb the regular and clear-cut nature of this 
division. The first is a single example of Variety A 
proper, rec:orded by Mac:gregor from the Tokelau atolls ..... 
the second the presence of two small. examples of 1A 
( one 'horned' ) from Uvea". 
(Duff, 1950:.156) 
Duff suggests; two possible explanations for these 
occurrences:: firstly that they represent an extension of the 
distribution from the Northern Cooks;; secondly that they are a 
marginal sur.vi val from a secondary dis:persal centre in Samoa. 
In the second edition, Duff writes: 
"Since this book was first published, the 
distribution of the type has acquired a sharper 
focus from the elimination of the Uvea record 
in Western Polynesia and· from the first authenticated 
record of the horned adze from its hypothetical 
dis,persal centre, the Society Islands ••• 
Hand examination••• eliminated Burrows' 
published record (1937) from Uvea. A glance at 
the original made it clear that it was not a 
characteristic exampl.e of the horned adze, but 
rather a type with only incipient lugs" 
(Duff, 1956:149) 
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According to Burrows (1938), there are a number of 
records: of tanged (1A?) adzes from Western Polynesia (Uvea) and 
Intermediate Polynesia (Ellice, Tokelaus,, Raikahanga, Nassau). These 
adzes are often of rather indeterminate shape, uncertain locality, 
and non-indigenous: rock. It seems therefore that we can agree with 
Macgregor that the "logical. explanation is that ••• these adzes: 
were brought from the East" (Macgregor, 1937:173; cf. Skinner, 1940). 
However, it is; important to note that it is not on these grounds 
that Duff excludes these adzes from considerations,., Rather he 
decided at a glance that the Uvea e:xample was not characteristic:, 
and could therefore be dismissed. In the ]ight of this., Burrows• 
original description of the adze is:: of interest: 
"On the front of the tang, next the poll, are 
two pronounced lugs about i inch high and i inch 
in diameter at the base. 11 
(Burrows, 1:937: 46) 
This; description would suggest that the lugs are more 
pronounced than Duff's 'incipient lugs' indicates. This would seem 
to be an example of the subjective nature of adze classifications: 
such as Duff's, in which relationships: can be established by "a 
glance" (Duff, 1956: 149). 
It is further of interes.t to note Duff's treatment of 
other Western Polynesian tanged adz:es:.. In his distribution map 
(Figure: 32, q'.eYe,Duff', 1950:155; 1956:153) the Uvea. link is: omitted 
in the second edition, but the occurrene:e in the TOkelaus is still 
maintained. However, a later version of the map, on display in 
Canterbury Museum and reproduced in 'No Sort of Iron' (Duff, 1969:13), 
shows. a: complete break between West and East Polynesia, without a:ny 
mention of the. TokeJ.au evidence, or the reason for its omission. This; 
would seem to be a case of tailoring the data to fit the theory, a 
practic:e unacce.ptable, ideally at least, to most prehistorians:. 
In 1959, in a. fests:chrift volume presented to H.D.Skinner, 
Duff published. 'Neolithic Adz.es of Eastern Polynesia111 • It is a 
curious feature of many of Duff's works that each foreshadows the 
next. Thus much of 'The Moa-Hunter Period of Maori Culture' was 
devoted to ma,teria], and especially adz.es, which were not Maori, 
but island Polynesian •. Fully one quarter of the 1959 paper is 
a-l]ocated to a discuss.ion of the adz·es of South East Asia, and 
Indonesia, which was to be treated in full eleven years. later. 
In this. paper, Duff presents "a:n ame.nded typol.ogical 
classificati0n (six: types instead of five) (Duff, 1959: 122), though 
as mentioned above he had already establis-he.d six types in the second 
edition of his book. (Duff, 1956). He acknowledges Skinner's role 
in recognising the "neolithic adze as the most important 'cultural 
fossil' of Polynesd.a, and, indeed, Oceania" (Duff, 1959:122). 
Duff reiterates his, theoretical basis for the study: 
"In accordance with the age-and-area:: theory of 
geographical. distribution, it will be assumed that 
the oldest forms, are those with the widest 
geographical range, the latest those with a 
res,tricted range. Therefore in the distribution 
lists which follow: each type description the islands: 
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wili be airranged in order of distance f'rom the 
Society group, w.hic:b. is; the geographic centre 
of Eastern Polynesia:." 
(Duff, 1959:.127) 
It seems that Duff had encountered some criticism of 
this theory, since he continues with the following attempt. at 
rebuttal. What is not clear is the identity of the critics, but 
it is likely that these included the overseas tra,ined a:.cademics 
who had recently taken up positions within the country. These people, 
and especially Golson and Green would be aware of the complete 
disregard in which the age-area theory was held in the United 
States, where it had originated. 
"To the objection that such theorizing is 
untenable without es:tablishing by archaeology the 
relative age of the respective types; in the 
vario,us groups, the point can be mad.e that 
archa-eo]ogy might never esta·blish a better 
time sequence of Polynesian adze types than 
can be deduced from distribution." 
(Duff, 1959:127) 
Even if this were true, and it is doubtful to say the least 
(c.p. Green,, 1971:37-8), Duff's use of distributional data must be 
commented upon. In both editions of; t The Moa,-Hunter Period• Duff 
stated that Type 2 Variety A was "ess.entially an offshoot of 
Variety A Type l" (Duff, 1950:162; 1956:161) .. In his copy of the 
first edition, Skinner made the marginal note "Nol Reverse is the 
casen. It is not clear whether Skinner communicated this idea to 
Duff, but by 1959 Duff had come round to Skinner's point of' view, 
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that the IA was developed from the 2A. The principal reason was 
that the 2A corresponded 1;ii th the 0 Vierkantbeil II of South East Asia, 
postula,ted by Heine-Geldern to be an early and wides:pread form: 
"As Type 2 has strong typological claims. to 
represent a direct carry-over from Indonesia 
it can further be assumed to be an old form. 11 
(Duff, 1959:143) 
Type 1 is considered to be related to the stepped adze 
of Indonesia, and! probably a direct diffusion from there. 
"From its wide distribution, this is second 
only to Type 2, Variety A, in age and extent of 
dispersal in Eastern Polynesia." 
(Duf:t", 1959: 143) 
Duff is of cours.e at liberty to change his mind, but the 
reasons he gives as proof of the new idea do not appear wholJ!.y 
convincing. Type 1A (with and without lugs) is found according to 
Duff in the Chathams:, North and South Islands. of New Zealand, 
Northern and Southern Cooks,, Society Islands, Tuamotu, Rapa, 
Ra,'iva-;:va:e:, Flint (Line Group), Pitcairn, the Marquesas, Hawaii and 
possibly the Tokelaus (Duff, 1959:,129). The 2A is found at the 
Chathams, North and South Islands, Pitcairn, Marquesas, Hawaii, 
Mangarevaand Easter. 
Although the units in which distribution is; measured in 
Duff's Figure 9 (Duff, 1959:142) are not clearly explained, it is 
to be expected. tha:t a widespread (:. early) form would rate higher· 
I 
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than a; later one •. However, if the totals for Types 1 and 2 are 
calculated on the unit basis shown in the work, Type 1 has 54 units, 
while Type 2.. has only 45. Duff is entitled to make a subjective 
claim about the age and distribution of adzes, but he has not proven 
objectively the claims,he makes, which it what appears at first 
sight. 
In 1961, Duff was awarded a. SEATO Fellowship for study 
in Asia, the purpose of which was to endeavour to establish: 
11(aJ The origin of Maori adze techniques within 
Polynesia and 
(b) poss,ible pre-historic·: connections between 
Polynesia and South-east Asia during the 
Austronesian phase of the Neolithic." 
(Duff, 1962:j2) 
During the tenure of this fellowship, he examined museum 
collections; of adzes throughout the area: 
"In general,. the collections studied 
represented adzes: found on the surface and without 
any archaeological demonstration of the particular 
period of the Neolithic from which they derived •. 
In this situation the method was to classify the 
collections into designated types and to draw 
conclusions as to age and orden of succession from 
plotted distribution ...... 
The main recording method was a tedious one of 
making measured penc.il drawings • • • of ea.ch 
selected adze· •••. Photography proved useful as a 
supplement, (but not a substitute) as the fine 
distinctions:between types were easier to bring 
out in the selective emphas:is which diagrammatic 
treatment makes possible." 
(Duff, 1962:33) 
In several publica,tions. which draw on the data collected on this 
-47--
study tour, Duff extends the use of his adze typology further 
(Duff, 1962; 1962a; 1967; 1967a; 1968; 1970). Adzes now become a 
tool for the writing of culture history, in tha:,t from studying 
them Duff is able to decipher the prehistoric patterns of settlement, 
and migration routes. in South East As:ia and the Pacific: 
"One mightt suggest as an alternative an origin 
in Japan, where the type is common, by an island-
hopping route via the Bonin and Marianas Islands, 
which by-passed the Asian mainland and off~shore 
islands:." 
(Duff, 1962:.34) 
"The ancestors of the West Polynesians, migrated 
from some point of South-east Asia where the lashing 
grip had not been develo.ped and arrived in their 
present area to perpetuate this fashion through 
the sheer conservatism of tradition. The fashion 
of the lashing grip reached East Polynesia. by a 
separate and later series of migrations: in original. 
conta:ct with an Austronesian area, such as the 
Philippines, where the grip had been invented. 
The lashing grip of East Polynesia. was an 
independent invention within East Polynesia, its elf 
and not a carry-over from northern South-east Asia." 
(Duff, 1967 :23) 
"·the tradition was carried far into the Pacific 
by migrant groupst leaving f.rom the south-eastern 
coast of the Philippines, or from the Celebes area 
of Indonesia. These coasts: are well-placed for an 
island-hopping migration by wa,y of the Carolines, 
or Marianas, thence via. the Marsha,ll Islands: to 
Polynesia••• 
The hypothesis, als:o requires evidence of the 
St~ped Adze in transit in MicJ?onesia. I think 
examples will be found, in the Marianas and Caroline·s:, 
and their present absence is, due primarily to a 
failure of. records." 
(Duff, 1967a:4-5) 
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Duff has here abandoned the theoretical base of the Age-Area 
hypothesis, and traces. these migrations. by use of the 'type-fossil' 
approach, which has a considerable ancestry in archaeology. Modern 
distributional studies:, howeven, empl~y a much more sophisticated 
approach th,n Duff has us:ed (q:.v. Bradley, 1971; Clark, 1965; 
Renfrew, Dixon and Cann, 1966). As has been suggested, Duff's 
approach to his data. is too uncontrolled to all.ow uncritical 
acceptanc:e of the migrations he postulates. The present work will 
later suggest ways in which this problem might be solved. 
In his latest work on adzes, Duff presents an 'ill.ustrated 
typology' for South East Asia .. He adapts "to the Southeast Asian 
situation typological systems: devised by a succession of Polynesian 
students" (Duff, 1970:7). Duff's interest in this area is not 
divorced from his: previous work in Polynes0ia, and his next work 
is to be a typology of Polynesian adz:es; which will draw on the 
information gained in the Asian study (Duff, 1970:9). The approach 
Duff will use in this, projected study is l.ikely to. be the type 
fossil method discussed above, as in the most recent of his studies 
of Polynesian adzes (Duff, 1963; 1968). 
Adze Studies in Polynes;ia. 
This historical survey has dealt so far only w:ith scholars 
whosemajor orientation has been concerned with the adzes of New 
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Zealand, for reasons already mentioned:. The great extent to which 
these students have also been concerned with a wider area than New 
Zealand has. been noted. Attention will now be giv,en to studies of 
adzes which are primarily concerned with isl.and Polynesia, or with 
the Pacific as a whole. 
The development of adze studies described for New Zealand 
is closely parallelled in Polynesia,. The initial scientific stage, 
after the period when all. ma,terial culture; was treated as 'curios•, 
was, the simple description of adzes: in the various ethnographies 
which were written about various island groups (e.g •. Brigham, 1902; 
Linton, 1923; Emory, 1928; 1928a; Buck, 1930; Stokes, 1930; Kennedy, 
1931; Buck, 1932; Thompson, 1932; Burrows, 1936; Burrows, 1937; 
Macgregor, 1937; Buck, 1938; Metra:ux, 1940; Buck, 1944; Buck, 1950a; 
Buck, 1957). Many of these and the other works.written at this stage 
contain detailed measurements: anff typo]ogical descriptions: of the 
adzes, but very few:, of these make any serious: attempt at inter-
island comparisons,, or the constructi0n of a pan-Polynesian typo1ogy. 
Linton ( 1923) esta,blished four types: of adzes. for the 
Marquesas:, two emic and two etic ones. He imposed the id.ea of the 
distinction between tanged and untanged adzes, but adopted the 
indigenous, distinction between toki aa and- toki kouma. In his: 
discussion of the distribution o.f adzes. in the Pacific, he applies: 
these terms, to material from other islands, and uses the distribution 




The most influential writer on adzes of island Polynesia 
at this time, as in so many other spheres, was Te Rangi Hiroa 
(P.H.Buck). However, with the possible exception of 'The Coming of 
the Maori' (Buck, 1950), Buck's studies were not intended to relate 
to islands; beyond that·for which they were devised. His influence 
has: been stronges.t wJith scholars working in Western Polynes:iai, 
where his typol.ogy for Samoa (Buck, 1930) seems to be much more 
useful than Duff's; schema, which has: a strong orientation towards 
Eastern Polynes:ia, (c.f. Poulsen,. 1967; Green and Davidson, 1969:21-2). 
The value of these island-group oriented typologies will probabl!.y 
increase as: other workers: find that they have to agree with Green 
and Davidson:. 
"While w:·e do not dispute the value of c1tdz:e 
classifications which. attempt to cover the whole 
of Polynesia, we feel that there is a need for 
classifications; of adzes from individual island 
groups ••• we have therefore followed the lead s.et 
by Suggs: ( 1961a•:107) for the Marquesas, and adopted 
a;_ classification that refers only to Samoan adzes." 
(Green and Davidson, 1969:21) 
Leach ha,s commented on the possible profusion of 
typoJLogies;: 
11The decision to deve]op an adze cla·ssification 
for Samoa, distinctiv:e and methodologically 
independent of the more hoiistic devices: such as 
Duff's, must be greeted'. with s:ome misgivings. Were 
this approach to spread, the problems, of extra.-temporal 
and geographic comparison would become more acute 
than they aTe al.ready • • • the extra effort needed 
to develop a suitable method with wider applications 
as well, would have :paid handsome dividends." 
(Leach, n.d.) 
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If adze classifications. like that empl.oyed by Green and 
Davids:on are to be used for temporal and geographic comparisons: 
then Lecroh is rightly critical. However, the need must also be 
recognis,ed for typologies, as defined in Chapter One above, which 
aim only at giving a description of archaeological ma,terial 
(e.g. DaYidson, 1961). Green and Davidson cannot be criticised 
because they found Duff's typology inadequate for the description 
of their Samoan adzes .. The present research was aimed at developing 
"a suitable method with wider applications 11 for the taxonomic study 
of adzes. 
Apart from the work of Duff already discussed which now 
appears to be established as the principal medium for the 
description of adzes. on a pan-Polynesian basis (c.f. Figueroa and 
Sanchez, 1965; Groube 9 1968; Green and Davidson, 1969:22; Green, 
1971) the principal proponent of a schema describing adzes for the 
whole of Polynesia is Emory (Emory and Sinoto, 1964; Emory, 1968). 
This does not differ greatly from that of Duff, in that it uses 
as its criteria the shape of the cross-secti0n and the presence or 
absence of a grip. One of Emory's main criticisms of Duff is the 
use of numbered types instead of named ones. It seems, however, that 
it is no easier to remember what shape of adze is, represented by 
"Reverse Trapezoidal (base width 30-79% of face width)" (Emory, 
1968:.152): than by 'Duff 3C'. It seems unlikely at this tfme that the 
classification of Emory, or of anyone else will replace Duff's 
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system as: a pan-Polynesian method of description, even though 
its taxonomic status is dubious. 
Adze Studies in Southeast Asia 
A number of studies of a:dzes in areas bordering the 
Pacific are of interest because of the interplay which has taken 
place between the s,tudy of adzes in both areas, the most recent 
manifestation of which is the monograph by Duff discussed aibove 
(Duff, 1970). 
The most important of these is the work of Heine-Geldern, 
which received its classic formulation in his 'Urheimat und fruheste 
Wanderungen der Austronesier 1 (Heine-Geldern, 1932). Portions of' the 
German w.ork have been translated into English by Finn (1958) and 
Skinner (1957), both of whom do not give sufficient idea of the 
substantial use which Heine-Geldern made of material other than adzes. 
However, it is the adze data which is of interest here, since this, 
is the sphere in which the interplay of ideas, with Pa:cific 
prehistorians ha:s, been the greatest. Skinner, Buck and Duff as well'. 
as many others, have made ex.tensive use of Heine-Geldern's theories 
in the formulation of their own. This borrowing of ideas was not 
howevell entirely one-sided, since Heine-Geldern makes extensive us:e 
of data and ideas published by Skinner and Buck in this and other 
works (q.v. e.g. Heine-Geldern, 1932:578-585; 1949:266). It remains 
true, however that Pacific: scholars have. borrowed heavi!y from Heine-
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Geldern I s postula.tion of waves of peop]Le, moving through Southeast 
As:ia and the Pacific., who are identifiable by the adze forms they 
left behind them. This influence is particularly strong in the most 
recent of Duff's work, as noted above (Duff, 1970). 
The s,econd important Asian influence is H.O.Beyer (Beyer, 
11)48a.; 1948b;:. see also Skinner, 1'.949) -- it is interesting that 
Skinner sho.uld have drawn the a,ttention of members; of the Polynesian 
Soc:iety to the works of~ both Beyer and Heine-Geldern •. Beyer I s work 
has been treated by Pacific scholars as being more precise than 
Heine-Geldern's because it was based on archaeological fieldwork 
which gave it s-0me objective ch:vonol.ogical framework (Skinner, 1949), 
though recently Duff has, expressed caution at accepting uncri ticall:y 
Beyer• s dates for his sequence:. 
"In the absence of stratigraphic archaeology 
or any approach to abs-0lute chronology such as 
Radio-carbon amalys:is: the period assigned to each 
successive phase is naturally tentative." 
(Duff., 1970::126) 
In general, howeve:n, Duff accepts; the basic outlines: of 
Beyer 1s schema. (Duff, 1970:126-31). It seems. surprising thak Duff' 
should have overlooked the. growing evidence derived from 
11s.tratigraphic archaeology' and Ca,rbon 14 analysis which seriously 
questions; not only the abs:ol:ute dates, but also the general tenor- of 
Beyer's argument (Evangelista., 1960; 1963;: 1969; Fox and Evange.lista, 
1957; Fox, 1959; Solheim, 1964:210-·11; 1968). These reports should 
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make any scholar wary of using Beyer 1 s, data from the Philippines 
to support reconstructions of Pacific: prehistory, as Duff has done 
in his modification of Buck's model for the settlement of Oceania 
(Duff, 1970:: 12 ... 13). 
Duff's; schema. for Pacific prehistory is unacceptable for 
two reaaons, •. In the first place there is the dubious nature of the 
Philippines evidence referred to above. More serious than this, 
however, is th~ dubious nature of the taxonomic method used to make 
the artefact comparisons which are the basis of the hypothesis. 
Duff's description of his research method (Duff, 1962:33), discussed 
earlier in this chapter, must leave serious doubts about the validity 
of his result::r .. The basic problem is that Duff a:pplies1 the methods 
of typology to his taxonomic studies. In typol.ogy, provided all 
scholars understand the symbols used to describe·, the type.s (e.g. 1 1A', 
'hogback'), the objective existenc:e of the types: is not of great 
concern, since they are little more than a short and convenient 
method of describing artefac.ts,. 
In taxonomic s.tudies, however, the cas:e is very different. 
Taxonomists e.ndea:,vo.ur to demonstrate relationships between cultural 
groups; by describing the similarities and differences between certain 
groups of artefacts. These are no longe:ir descriptive symbols - they 
are objective realities, which exis:ted in certain proportions at 
known places a:nd at fixed points of time. 
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The problem then with Duff's taxonomy is one of 
subjectivity. Duff's. types. (and those of Skinner and others) may 
indeed be objective realities which do demonstrate the cultural 
relationships claimed for them, but there is no conceivable way 
of demonstrating the fact. Most of the taxonomies used in 
archa.eo]ogy until recently have suffered from this, same basic 
difficulty: much of the data and most of the methodology is 
internalised by the researcher, and as such is, not amena,ble to 
proper scrutiny. It is therefore very difficult for any later 
worker to test the methods or results achieved without undergoing 
the same internalising process, - a. very lengthy, and perhaps in the 
final analysis impossible, task. 
This is a problem which has been of concern to 
systematists" in a number of disciplines for a number of years. 
The following pages will examine some of the results of this 
concern, and investigate the possible a,pplication of these to the 
study of adzes in Oceania, and New Zealand in particul.ar. 
Chapter Three 
Comparative Morphology and Numerical Taxonomy 
The methods and theories of the natural scien0:es· have been 
a, major influence on archaeological practice since the beginnings 
of the subject. This- was particularly true in the eighteenth and 
nineteenth centuries, when most archaeologists had ha.d their 
training in a natural science, commonly in geology or biol.ogy. It 
is not surprising tha.t the the:ories propounded by these men were 
s,trongly derivative of those used in the subjec.ts· with which they 
w:ere more familiar. A fuller discussion of the rol.e of natural 
science in the development of archaeological method and' theory is 
given in the various historie:3 of the discipline (e.g. Daniel, 1943; 
1950; 1962; 1967 ;. Heizer, 1962; Wheeler, 1956). 
This influence is not confined to earlier centuries. The 
contributions of the natural scienc:es to archaeology are greater 
now than perhaps, at any time previously. It is hardly surprising 
that the discussion in. the field of bioJLogical taxonomy should have 
been reflected in archaeology. 
Classicaa. bio]ogical taxonomy was first seriously 
chal:t.enged by a Fre.nch botanist named Adanson in the eighteenth 
centuny (Adanson, 1757, 1763). He. was deeply impressed. by the fact 
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tha,.t many of the s.pec.imens: he had collec:ted during expeditions to 
Senegal w.ere new spec.ie.s which could not be adequately described 
by classical methods. He therefore endearvoured to devise a sys.tern 
which would be a;ble to include these and other new: items which might 
be discovered:. 
"The method he used was very cumbersome. He 
made a number of separate classifications, each 
bas:ed on one chara,cter, and examined them to find 
which classifications, divided up the creatures 
in the same way. These classifications he took as 
indicating the most natural divisions, which were, 
of course, therefore based on the maximum 
correlations among the characters." 
(SokaJ. and Sneath, 1963:16) 
The reason that Adanson's method was so cumbersome, and 
probably the reason that it was not accepted by other biol.ogis.ts 
of the day was the abs.ence of machines capa·ble of calculating 
quickly the hundreds: of correla::tions_ the method required.. There were 
a. number of attempts: to follow Adanson's lead in applying numerical 
methods to· taxonomy, da;ting princ:ipally from the beginning of this 
century (q.v. Sokal and Sneath, 1963:37-9). Although the biologists 
who made these attempts could see the value in the numerical methods 
pione:e1ted by Adans-0n, they were hampered like him by the absence of 
rapid calculating devices. It was only with the development of 
digital computers: that s:uch complicated calculations, could be widely 
carried out. In biological studies:, in the last two decades therefore 
there has, been a great deal. of research into the applica,tions of 
Adansonian or numerical taxon0my (e.g.Blacklith and Blacklith, 1968; 
CrovelJLo, 1968; Kaesler, 1970; Katz and Torres, 1965; Rohlf and 
Sokal, 1962; Sneath, 1957a, 1957b, 1971 :.bibliography). 
The interest in numerical taxonomy has been caused by 
concern at the ina,dequacies of the existing system of bio]Logical 
classification: 
"Recent years have witnessed increasing 
dissatis:faction with the principles. and practices 
of biological classification •. New species are 
constantly being described and ma:ny new characters 
disc.overed ••• As our knowledge of the organic 
world increases there are continuing stresses and 
strains in the taxonomic system to accomodate these 
new discoveries, and the inadequacies of the 
present system become even more apparent..,11 
(Sokal and Sneath, 1963:5) 
These inadequacies are more than a, problem at a 
pra.cticail. level: many of the difficulties arise: from the fact 
that the logic-, used in the establishment of types:. is circular 
reasoning, because: 
"new· characters., instead of being evaluated on 
their own merits, are inevitably prejudiced by 
the prior erection of taxon A based on other 
characters'. (X). Such a prejudgment ignores the 
fact that the existence of A as a natural••• 
group defined by character complex X has been 
assumed but not demonstrated" 
(Sokal and Sneath, 1963:7) 
The need for an objective approach to biological taxonomy 
which can be readily tested and repeated by other scholaJ:'s can be 
seen to parallel directly the situation in archaeological studies:: 
"The method by which 'types• are discovered 
may sometimes be an embarrassment to the archaeologist 
l. 
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for the process is usually subjective, relying 
upon 'intuition' and •experience', factors which 
do not lead to satisfactory objective definitions. 
This is a. source of difficulty to other workers 
when attempting to repeat tJ±e :Edentifications, made 
by the original typologist. Approaches toward more 
objective ways of identifying 'types' are now being 
made, especially due to the capa:cdty of the 
electronic computer to manipulate the very large 
numbers of factors which arise when the shapes of 
artefacts; are described in objective ter.ms: (Gardin, 
1958:335) 11 
(Shaw,cross, 1964::9) 
"I have said that archae.ological classification 
ought to be objective, precis:e,, and repeatable ••• 
And· by repeatable I mean that, given the aims and 
methods of the classification, the same result can 
be reached. by different archaeologists and on 
different occasions. 11 
(Glover, 1965:90) 
nonce let a hatful of miserable fragments of 
fourth-rate pottery be dignified by a 'Name', and 
there will. follow inevitably the tendency for the 
name to become an entity, particularly in the mind 
of him who gives it. Go a step further and publish 
a. descriptiCiln and the type embarks: on an independent 
existence of its own. At that point the classific-
ation ceas-es; to be a 'Tool', and the archaeologist 
becomes one" 
(Phillips, Ford, and Griffin, 
1951:61) 
It is of interest, as Leach has pointed out (Leach, 
1969:82), that this salutary warning should. have been published' in 
the same yearr as the first seriation analyses. appeared, since such 
analys.:es can be s.een from this re.move to have been a retrograde step. 
The seriation technique was parallel in time, and also to 
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some extent in method, to the 'pre-computer' numerical analyses 
undertaken in biology (page 57 a;bove). It was the product of 
Robinson (1951) and Brainerd (1951), al.though it is based on a 
method of analysis which had been used to good effec.t in Egypt 
fifty years; earlier by Petrie (1901). Basically it aimed at the 
ordering in time of archaeol.ogical assemblages by comparing the 
percentage incidence of various a-rtefact types within the assemblages. 
The percentage figures are manipulated. within a.1 matrix, so that the 
high values: are clus.tered abo:ut the diagonal of the matrix. Once. 
this is done, the chrono1o.gical order of the assemblages, is given 
by the sorted row ord·er of the matrix (Robinson, 1951 :294-6). The 
method became extremely popular, and studies employing the 
Robinson-Brainerd technique, or· othe.r related ones;, abounded in 
archaeological literature (Ascher, 1959; Ascher and Ascher, 1963; 
Bel.ous, 1953; Dempsey and Baumhoff, 1962 ;. Lehmer, 1951 ; Meighan, 
1959; Spaulding, 1953, 1960). 
These studies were essentially similar, alth0ugh varying 
to some ex.tent in the details of the mathematical expression used 
to arrive at the 'index of similarity' •. The basic fonmulae however 
are little different from Robinson's original one. Leach has: pointed 
out some of the flaws in the application of the method (Lea·ch, 
1969:84-6). His; first two criticisms, are most relevant to the study 
a.t hand. The use of simple percenta,ges, referring to variation w,ithin 
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ai.population, to calculate differences between populations is 
misleading and in ·some cases. mathematically uns.ound (see also 
Kernich and Clarke, 1967:59). Secondly: 
"a:J..l methods; so far devised are only able to 
treat variables; as. discontinuous. This has 
resulted in character coding which converts 
characters:, more properly described as· continuous, 
into discontinuous units ( for example., Daniels, 
1967). This not only has the effect of reducing 
the amoun::g of information available, but is also 
both subjective and mathematicalJly unsound (vide 
Campbell, 1964:55). 11 -
(Leach, 1969:84) 
A more basic flaw.a than either· of these, howeve~, is that 
the attempt to give more objectivity to the c.omparison of archaeolog-
ical assemblages, one with the other-, is: based' solely on subjective 
typol..ogies: o.f individual artefacts .. Any attempt ait objectivity must 
surely be founded on objectively established types at the first 
level, or else the construction of elaborate 'objec.tive' methods 
of anaitysis. is meaningless (cf. Kerrich and Clarke, 1967:66~8). 
Some attention was paid. to this problem at the same time 
that the seriation method was being developed. D.J.Tugby, in his 
"Typological Analysis of Ax.es and Choppers from Southeast Australia" 
defined two objectives: 
"first, the empirical testing of the validity of 
existing types, of axes and choppers from southeast 
Australian(~) which have been established by 
inspection, anal, sec·ond, their place in a space-
time framework. The method used is parallel to the 
Brainerd ... Robins{)n method for chrono].ogical 
ordering of archaeological deposits, although it 
was developed before the work of these authors was 
available to the writer" 
(Tugby, 1958:25) 
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Glover has criticised some features of Tugby's work (Glover, 1965: 
36-7). In particular he comments on Tugby's rejection of general 
size characteristics as not forming "useful sorting criteria" 
(Tugby, 1958:25). It is certainly strange that the criteria usually 
used by archaeologists to distinguish between types should have 
been found not to have been useful, and it can only be regretted 
that Tugby did not elaborate the reasons; for their rejection. 
Glover also cri ticis:es Tugby • s: use of poorly provenanced 
material from museum collec,tions. This, criticism might be jus:tified 
if Tugby had no.t explicitly detailed the method he used to relate 
his specimens to the s:patiaJ. distribution of the types he was 
considering (op.c.it:27-8). He also intended to use a similar method 
to examine the temporal aspects of his data, but found, like the 
present author, i;ihat very few of the artefacts in which he was 
interested had been discovered in e-ontrolled excavations, and there 
was therefore no reliable temporal data available. That this should 
be so is a comment on the prevalence of foss.icking in the area of 
interest, rather than an indictment of the researcher. 
Thirdly, Glover points out that the criticisms mentioned 
above of the use of simple percentage values seriously undermines 
the validity of the results. He calls for the standardisati·on of 
data before the analysis. This was a practice he adopted, and it 
has been followed here. 
In spite of the validity of some of these criticisms; it 
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cannot be denied that Tugby made a major contribution to the 
advancement of the method, by applying it to the derivation of the 
a1t'tefact types themselves, rather than to assemblages.. Tugby' s 
method of a:nail.ysis;, however, at the pra;ctical level, s:eems:; to have 
been somewhat cumbersome, involving the use of a 'Hammond matrix 
sorter': 
"Tb.is boa-rd consists of rectangular blocks with 
hoi.es in two directions. A metal rod can be 
inserte.d through a row or coJLumn of blocks so 
that all. the blocks in the row or col.umn can 
be moved simul tane.ously. Hence rows and columns 
can be easily re-ordered". 
(Tugby, 1965:13) 
In spite of Tugby's cl.aim that this can be done 'easily', 
the process would seem to be a long and arduous: one. It is hardly 
surprising therefore. that in the same paper he should have hailed 
the advent of the digita!. computer as having laid the bogey of the 
formidable mass of calculations previously required of the 
archaeologist. w:ho wished to us:e sophisticated statistical methods .• 
"By using computers it is; now possible to 
tackle problems,. far more compl.icated. than 
those tackle.d in the past11 
(Tugby, 1965 ::13) 
The development of the computer has had a marked effect 
on archaeological methodology., The field of taxonomic studies is 
one which has been a,ffected perhaps more than any other. Many of 
the s.tudies; which have been made in the last few years: could 
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certainly not have been undertaken without the aid of the computer. 
The advent of the computer can be compared with the effect which 
radiocarbon dating has had on the discipline, in that both have 
opened up areas of analys:.is which were previously unthought of. It 
is hard for the present generation of students to appreciate the 
radical changes brought about in archaeological thinking in the 
1950's by C 14 (C •. F.W •. Higharn, pers. comm., 1969). Future generations 
will no doubt underestimate the effec.t in the 1960' s of the use of 
the computer, which is increasingly becoming as common a tool in 
analysis: as radiocarbon dating. 
The first major use of the computer in taxonomic work in 
archaeology was Clarke's: study of British beaker pottery, which 
began 1as. a conventional study of these objects. Clarke became 
dissa:,.tisfied with the traditional approach to problems:. of taxonomy 
(Clarke, 1962:374). He dec:ided that matrix analysis· offered a useful 
alternative, al though II some time was: spent evolving more delica,te 
and accurate analytical details." (Clarke, 1962: 375). The results 
of Clarke's study have caused a,major revision of the traditional 
typology of the beakers (Clarke, 1970). There have nevertheless, 
been a: number of criticisms of Clarke's method (e.g. Matthews, 1963a, 
1963b; Hogg, n.d.; Glover, 1965:38; cf. Clarke, 1963). Both Matthews: 
and Hogg (op.c.it.) make the point that, although Clarke undertook 
the analysis in order to explore the usefulness of ma.trix analysis 
to archaeological classification, and not through any explicit desire 
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to introduce objectivity to such classifica,tion (Clarke, 1962:374), 
he has an obligation to disclose the details of his analysis, so 
that his method can be discussed fully. In this respect his reply 
to Matthews is most unsatisfactory:. 
"Simple examination of the original data shows 
this statement to be wrong. The data are freely 
available at Cambridge, and it is hoped will 
be published at some later date." 
(Clarke 1963:791) 
Such a statement is of little comfort to a colleague in 
Australia, since Leach has found that Cla,rke is unwilling to send 
details to overseas scholars: (Leach, pers. comm., 1972). Such an 
attitude would be defensible if Clarke had in fact published the 
data 'at some later date'. However, he has now published a number 
of articles and two books on his work, including a major work 
utilising the results of the analysis, (Clarke., 1965, 1966, 1967, 
1968, 1968a1, 1970) ~ In none of these does he include the details of 
the analytical method. 
"There is a real danger that the interposition 
of results from a computer in an archaeological 
report may be regarded as establishing the final 
conclusions beyond criticism • • • A pa-per which 
includes, a proportion of mathernaitical and 
particularly of statistical analysis••• imposes 
on the author· the responsibility o:f explaining 
each step of. his argument vd th special clari ty11 
(A.H.A ... Hogg, in Glover,1965:33) 
Although Clarke added notably to the methodology of 
numerical taxonomic studies, his failure to make explicd t his 
method of analysis. meant that his study is little better· than the 
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intuitive s;tudies, it was: designed to replace ( q.v. Clarke, 1962::374; 
1970:bibliography). 
Like Clarke's study of beakers, Glover's work on the flake 
assemblage from Currururra:ng arose from his dissatisfaction with the 
traditional classification usually used for such material (Glover, 
1965:4; 1969:36). While he was aware of the earlier attempts at 
archaeological taxonomy through statistics, Glover chose to use 
factor analysis, a.1 method which had. not been widely applied in 
archaeological studies, but had been used for some time in psycholog-
ical analyses.: 
"I realised that the method I needed had been 
w.orked out long ago by psychologists to solve 
essentially similar problems •••. Furthermore, 
there were ready-made programmes••• which 
could be used to analyse my data" 
(Glover, 1965:2'8-9) 
Although he stresses the experimental nature of the 
project, it appears that the results obtained, however tentative, 
will be of use in the interpretation of the material studietil 
(Glover, 1965:92-3, fig.14). The major flaw in Glo;ver's· study is 
the very small size of the sample he was able to use. The 'ready-
ma:de' program available for the Silliac computer at Sydney University 
would handle only twenty-three artefacts for the Q factor analysis 
(Glover, 1965 ::52) .. He notes; that: 
"the small scale of the experiment presented in 
this thesis does not mean that the use of the 
method must be limited to the minute examination 
of a few artefacts;. The capcxci ty of computers is 
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being increased' rapidly; the one I used has 
long been outdated" 
(Glover, 1965:95) 
The problem is not really one of computer s·ize, but of the 
program used. The standard factoll' analysis program available for 
Otago University's IBM 360 ma.chine was only capable of analysing 
thirty objects. As is discussed in the next chapter, a much more 
economic program was written for the same computer which was able 
to deal with 200 objects quite satisf'actorily •. As more researchers 
in archaeology and other disciplines: undertake factor analyses 
requiring to handle. large numbers: of variables, so the attention of 
computer programmers will be given to the problems of writing 
suitable programs,. This d'evelopment ,, coupled with the increased 
capacity of modern computers mentioned by Glover means that factor 
analyses: of very large numbers of objects will be possible in the 
near future. 
In his study, Glover drew: on the work that had been done 
in psychoI.ogy, but he also derived assistance from the s,tandaTd 
work on biological numerical tax.onomy by Sokal and Snea·th (1963). 
Studies carried out sinc:e 1965 have inc.reasingly used methods of 
analys,is which have been developed for the natural sciences, and 
some archaeological studies have been carried out by the biologists: 
themselves- (Hodson, Sneath and Doran, 1966; Cowgill, 1968a, 1968b; 
Doran and Hodson, 1966; Irwin and Wormington, 1970; Kuzara, Mead 
and Dixon, 1966; Sackett, 1966; Thomas, 19711). 
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There are two main reasons: for the efflorescence of 
applications of numerical taxonomy to archaeology .. The first is 
that these methods give the element of objectivity to archaeological 
classifications which many scholars feel to be imperative .. The 
second is more practical in nature, and has been well expressed by 
Rohlf and Sokal: 
11 In view of the increasing availability of 
rapid computational devices, and of completed 
programs for the computations described in 
this paper, the processing of taxonomic data, 
by the methods described in this paper by 
persons with a limited statistical background 
appears; quite feasible and defensible" 
(Rohlf and Sokal, 1962:.6) 
Persons who have little acquaintance with computers 
tend to regard. them in one of two ways - with awe, as miracle 
machines: which can provide the answer to any problem, or with 
what amounts to fear of the complexity of the computing process 
and its jargon. The present author has only a superficial knowledge 
of one of the more basic computer languages, and an understanding 
of elementary statistical methods. In spite of this,, a series of 
sophisticated analyses:, involving the us:e' of quite involved 
statistical methods could be undertaken with relative ease. Once 
the basic issues and problems had been identified, there were a 
number of readily available computer programs. to solve them, and 
a. number of computer specialis:ts at hand to modify or rewrite the 
existing programs where necessary. Computers. are not the solution 
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to all problems - the computer can only give the correct answer 
if it is asked the right q:uestion. On the other hand, computers 
are not frighteningly complica,ted machines to use. That which 
Rohlf and Sokal held to be true in 1962 is even more so in 1972. 
It will become increasingly more applicable as computer facilities 
become more widely available and the available programs become 
capable- of dealing with increasingly complex problems .• 
There have been a number of applications: of statistics 
to prehistoric data from the Pacific. With the exception of the 
material relating to physical anthropology, most of these applications 
have concerned stone adzes:. Many of the ethnographies discussed 
above in the history of Pacific adze studies included a number of 
measurements of the adzes. from the island groups concerned 
(e.g. MacgregoD, 1937; Stokes, 1930; Kennedy, 1931!). However, these 
measurements seem to have been taken rather for their own sake, 
since no a,ttempt was made to analyse such data statistically. The 
first real application of numerical techniques. was in the work of 
Green and various colleagues, which is still in progress; (Green and 
Purcell, 1961; Green and Dessaint, n.d •. ;; Green, pers. comm .. , 1970, 
1971). These studies involve the pl.otting one against the other 
of two or three variables, one of which is usually the 'shoulder 
index' - the ratio of the width to the thickness at the shoulder. 
This is a, very simple applica.tion of statistics, which because it 
uses only a limited. number of vaOC'iables, can only utilise a. fraction 
of the potential information in each artefact. However, its 
simplicity does make it attractive to use, and the results: it 
gives suggest that it is adequa,te for Green's purpos:es. It is at 
leas,t an objective method, the results of whic::·h are repeatable, 
and therefore testable. Green has drawn on the results: of this work 
in a recent article, although he relied on the formation of 
intuitive types (Green, 1971). 
F.Knox has; used very similar techniques for a number of 
years in studying New Zealand adz·es (Knox, 1971, pers. comm.). The 
emphasis in his work has been the investigation of the validity of 
the traditiona\l. types: used for adzes in New Zealand, and is therefore 
oriented towards individual a.dzes, while Green I s studies have been 
directed towards an investigation of the relationships between the 
adzes of different island groups in the Pa,cific •. 
There have been a. few. appliclidions of more sophisticated 
analyses to Pacific material. M.K.Ottino (nee Kellum) carried out 
a°' 1 fa.ctor analysis;' of a· large: sample of adzes in the Bishop Museum 
(q.v. Emory, 1968:159-60, 168): 
"The study was based on 273 Marquesan adzes., 160 
Society Island adzes.: and. 165 Hawaiian adzes. The 
three views and cross secti.on of each adze were 
drawn, and a certain number of measurements taken 
(Bishop Museum Adz:e Form). For the analysis; I had 
68. variables. The material was run off in the 
computer in three lots according to the th:rree 
island groups. The only notes that I type.d were 
based on the means and standard deviations of 
these three collections,, and on the correlations 
between variables .. Dr. Emory was especially 
interested in a,dze cross sections at the time of 
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preparing his paper for the Pacific Science 
Congress so I think that is why there is a 
reference to my study ••• Eventually I had hoped, 
I still do hope, to write a little article" 
(Ottino, letter to the author, 17/9/70) 
From Ottino's description, it seems that the study was 
a,n attribute analysiLs rather than a factor analysis - and there is 
a vast diff.erence between the two methods. Even so, the study is of 
interest, and it is to be regretted that the only details available 
are those cited above, or given by Emory (1968). Hopefully, full 
details of this work, and the pre.cise method used, will be made 
available in the near future. 
While at Otago University, L.M.Groube and some of his: 
students measured well. over a thousand adzes in the Auckland, 
Canterbury and Otago Museums. Groube has not yet published any 
details. of his work, but he has, described his method in two letters 
to B.F.Leach (17/2/71, 15/3/71): 
"The method I adopted (it took me a week to build 
the model) was using lengths of wire cut a little 
bit longer (standard excess) than the distance 
determined by the sum of (the% differences2 
divided by the sum of the %s;) - joined by a rubber 
band, and expanding number of positions; and' adjusting 
location as data expanded. There is a considerable 
amount of strain nevertheless, as there should be, 
but the model is entirely credible". 
(Groube to Leach, 15/3/71) 
Such a three dimensional model is a very us~ful way to 
present the results of such an analysis;, but the effort involved in 




is being given to this problem at Otago University, where attempts 
are being made to devise a method of constructing such a model 
mathematically (Leach, pers:. comm., 1972). Groube's work, like that 
of Green and others, seems to concentrate on assembla,ges rather 
than individual adzes. 
Simmons has undertaken a study of adzes in which the 
focus: is: on delineating types of adzes as a first step in the 
analysis: of regional variation in adze types: 
"Adzes were subject to a. multi variable re:c.ording 
sys.tern by punch card: or code, then analysed to 
find regularly occurring clusters of variables 
or cons.tellations of factors which delimited 
a class or group." 
(Simmons, n.d.) 
It is hoped that more details of Simmons' method and 
results will be made available. 
Leach has pioneered the use of general distance statistics 
in the analysis of assemblages. of· material from the Pacific (Leach, 
1969). In particular, his application of Mahalonobis' n2 statis;tic 
appears to hold great potential for the analysis of a wide variety 
of assemblages as well as stone flakes. It is unfortunately true 
howeve:n that with respect to adzes, there are very few archaeological 
assembla;ges; which might be used in such a study. To obvia-te this: 
problem, it has been the pra:!ttic;e to consider collections of adz.es 
from one island group as.. being equivalent to assemblages. This is 
rather naive in that it ignores the possibility of cultural changes 
having occurred within the 'assemblages.,' being compared. 
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On the whole it seems that an approach, such as that 
followed by Tugby or Glover, is perhaps the most appropriate with 
regard to Pacific adzes .• The relationships between individual adzes 
must be explored before comparisons, can be made between groups or 
assemblages of adzes. 
In consd.dering the approach to be taken in the present 
research, it was considered important that the methods used should 
be capa,ble of taking into account as great a range of information 
about each adze as, was possible. In this. respect, it can be suggested 
that holography holds great potential for taxonomic studies. Instead 
of merely comparing mathematical descriptions. of objects it will be 
possible to have comparisons ma.de between a complete three-dimensional 
picture of each.artefact. The development of hologram computer memory 
makes this an intriguing possibility for the future (Bennett, F.E •. , 
1971). So too· the facility of using a, 'light penc:il 1 for recording 
complex. shapes. directly onto computer cards presents. great 
advantages which should be further expl.ored by archaeologists 
(q.v •. Clarke, 1968a:529-30). Neither of these facilities were 
available at Otago a1; the time of the present research, and it was 
dec.ided therefore that a multivariate factor analysis of the data 
would be likely to yield the most promising results. A standard 
cluster analysis: method was also used on the data in order to 
compare the efficacy of each method one against the other. 
Factor analysis,. is computationally a, rather complex 
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procedure and wilL be discussed here only in very general terms. 
Details, of the method may be found in any one of a number of 
excellent w.orks on the subject (Soka,l and Sneath, 1963:194-.8; 
Cattell, 1952; Fruchter,. 1954; Hciiirmann, 1960; Thur'stone, 1947). 
"Factor analysis when applied to correlations: 
among taxa may be interpreted a:s a statistical 
method for describing the complex inter:rzelationships 
among taxa in terms of the smallest number of 
factors" 
(Sokal and Sneath,1963:194) 
The correlations: between a set of observations on a number· 
of objects are processed to determine whether the variation can be 
expressed by a smaller number of categories than the original 
(q.v. Fruchter, 1954:1.). 
"In archaeological terms the question is 
can the observed varia,tions between the artefacts: be 
adequately summarized by the differences between 
groups of artefacts" 
(Glover, 1965:30) 
The output from the computen- program is; a series of ]Lists. 
of the factors into which the original data can be compressed as it 
were, together with a measure of the amount of distortion of the 
original data whieh has resulted from this procedure. 
There are two forms of factor analysis in common usage -
the R and Q techniques. R mode factor analys,is is the most common 
and is concerned with comparing variables relating to objects. It 
has been widely applied, especially in the social sciences, where 
interest has been concentrated on the correlations between personality 
·' 
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attributes, in order to define personality types (Cattell, 1952). 
Q mode fa.ctor analysis compares individuals one with another, with 
respect to the variables, and is a less commonly used method. It 
has wide application in archaeology since it is usually in the 
groupings of objects rather than variables that our interest lies. 
Cluster analysis is not as complex as factor analysis, and 
indeed can be undertaken by ha;nd for small numbers of objects 
(Cowgill, 1968b:369}. 
"If the analysis includes N uni ts it is us:.eful 
to think of these as N first-order clusters, 
each consisting of a single unit. One inspects 
the matrix for the highest similarity coefficient 
present (other than those on the diagona•l), and 
joins this pair of 'most similar' units into a 
cluster at the similarity level indicated by the 
coefficient. One next finds the highest remaining 
coefficient••• In this way one continues forming 
new clusters••• until every unit in the cluster 
has been linked into one huge cluster." 
(Cowgill, 1968b:369-70) 
The application of these methods to a sample of New Zealand 
stone adzes is discussed in the following chapter. It was decided to 
restrict the sample, of adzes to New Zealand specimens" for two reasons. 
First was the pra.ctical consideration that well provenanced examples 
of New Zealand adzes. were readily available to the author in a 
number of museums in New Zealand, while collections of Pacific adzes 
in those institutions were generally less well provenanced. Secondly 
there was the historical emphasis placed on New Zealand in most 
previous studies of Pacific adzes, as has been discussed above. This 
meant that a considerable body of data had been published on the adzes; 
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of New Zealand, against which the results of the numerical 




In any subjective assessment of an artefact the researcher 
evaluates a large number of variables, only some of which he will be 
consciously aware of. Thus the claim made by most students of 
Pacific adzes that their systems of classification are based on the 
nature of the cross-s;ection and the presence or absence of the grip 
is only partly true. A large number" of other features must also 
have been considered in the derivation of the complex schemata which 
have been discussed in Chapter Two. It is not surprising therefore 
that in discussions of numerical taxonomy there is a. temptation to 
take into account a. very large number of variables;, in order to 
'capture.• all the information which a. subjective typol.ogist would 
evaluate. However, if the number of variables is high there is the 
problem that the data may be biass,ed by the generation of varia,bles 
that are simply different measures. of the same thing. For example, 
on a nearly circular object, am. infinite number of 'diameters' 
could be measured, which would all be nearly identical. The 
numerical superiority of such data might well overshadow less 
numerous. but more significant data. In addition, the measurerne:nt 
of the variables. may bec.ome a. very lengthy task. 
The problem of interrelations between variables used has: 
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been of considerable concern in statistical studies, but only two 
methods·, ha-ve been devised which are satisfactory in this respect 
(q.v •. Leach, 1969:88). Unfortunately, neither is suitable for the 
purpos:e of the study at hand, being designed to assess generalised 
distance between assemblages rather than single objects. This is 
basically a s.tatistical problem, for which it is, to be hoped' a 
solution will. be found. 
In the selection of variables for· inclusion in this s.tudy, 
therefore, an a:ttemp:t was made to include only those which appeared 
to have morphol.ogical or functional significance., without 
emphasising any feature unduly. The primary consideration was to 
record as complete. a numerical 'picture' of each adz,e as poss,ible, 
as well as features which might seem to have had some importance 
in the presumed us:e of the implement in prehistoric times. 
It was decided that the study should 1.ook at several 
aspects of adzes; in New Zealand. A prima,ry concern was the question 
of the validity of the previously es:tablished typol.ogies of adzes. 
For this reason, as. many as. possibI..e of the Type-specimens: named' 
by Duff and Skinner were :located and measured. It was also 
anticipated that the study would make possible some considerations 
of changes: in adze styles over time and through s:pace. A. sample of 
adz:es was therefore selected which could. be considered representative 
of the spatial distribution of adzes in New Zealand. This sample was, 
based on the collections: of the Otago Museum, which were the mos,t 
readily accessible to the author, but was supplemented by measurements,. 
of adzes in the collections of Auckland, Canterbury and Dominion 
-79-
Museums, and the Hurunui cache (q.v. Duff, 1945), which is the 
property of Mrs .• A. Gill.anders. In addition, an attempt was made 
to measure as many adzes from securely dated archaeological 
excavations: as were available. These were to be used as a reference 
sample for the a.ttempt to place in time the other, uncontrolled 
adzes. Unfortunately, the number of adzes available from se,cure 
temporal locations, was· very smaCl.1. 
The sample taken was in no sense a random one. An attempt 
was made to include the widest possible range of adzes from each 
area. This was because of the experimental nature of this study, 
in order that the methods used: could be tested by the greatest 
variety of shapes. In any future study which has as its primary aim 
the ana:tysis of the distribution of adze types in space, a more 
closely defined process. for the selection of the adzes shoul<i be 
empl.oyed ... 
Only adzes which were more or less finished and unbroken 
w.ere included. In a trial study such as this, extrapolation of missing 
data could'. be dangerous. The only exception to this.: was the use of' 
broken or unfinished examples if they had been designated as types 
by Skinner or Duff. 
A total of twenty-six continuous: variables w.ere. us:ed in 
the analysis. They are discussed in general terms here, but described 




Cutting edge thickness 
Maximum width 
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These five variables: were used principally becaus-e they 
have been tra.diti0nall.y used in studies of. mos.t artefacts, and 
certainly in studies of adz:es., Moreover, it does seem that they 
1 combine to give a reasonably detailed picture of the general size 
and shape of each object. 
Cutting edge width 
This als.o conveys: information about the shape of the adze, 
but more importantly, it obviously has functional significance .. The 
prime difference between adzes: of Duff's types 1A and 4A would seem 
to be the width of their cutting edges. 
Frontal bevel curvature 
Some adzes; ha-ve very rounded cutting edges:, while on 
others the edge is nearly straight. This may well have had 
functional significance. 
Distal bevel curvature 
Curvature of the cutting edge in the distal plane 
similarly varies widely from adze to adze., Observations of modern 
caTpenter•s chisels and gouges suggest .that this is also functional. 
In regular objects of uniform dens·ity, the mass is simply 
a, function of the length, width and thickness,. However, because of 
the irregular shape of many adzes, it was felt that this measure 
would'. be a useful additional index of the overall size of each 
adze. It also serves to check the assumption that the density of 
all the adzes; is nearly the same (see below). 
Cutting-edge to balance point 
The position <Jif the centre of gravity of the adze mus.t 
have had an effect on the way in which it was used in antiquity .. 
However, this would be a difficult and time-consuming variable to 
measure on a large number of adzes:. Accordingly, it was decided to 
measure the position of the plane, perpendicular to the longitudinal 
axis of the a·dze, in which the centre of gravity lies. 
Cutting edge angle 
This has often been measured in studies, of cutting 
implements., since. it would seem to be the variable which has the 
greates,t functional significance, in tha:·t it is the part of the 
atlze which actually cuts the wood, or other materialQ This should 
not be confused with the bevel. angle. (~ infra). 
Frontal cutting-edge angle 
In modern metal adzes the blade is at right-angles. to the 
longitudinal plane of the implement. It was noticed that this was; 
not always so in Maori stone examples. The reasons for this variation 
is not immediately apparent, and it can be suggested that some 
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experimenta,tion would proba:bly shed some light on the problem. 
In addition to thes:e twelve 'simple• variables;, another 
fourteen w,ere ratios. In general, these were designed to ass:es£ 
informatic:>n about the degree of relationship between varia1bles 
which appeared to be functionally or m:orphologically interrelated. 
Butt ratio 
This ratio was devised to give a measure of the thicknesir 
reduction a:t the butt or poll, an important feature in gripped 
adzes. 
Balance ra,tio 
The use of this ratio was designed to examine whether 
there might be am.y systema.tic differences in the position of the 
balance point, which could imply functional differences .. 
Chin ratiQ, 
This ratio was, used to investigate possible differences 
in the position of the bevel chin, relative to the length of the 
adze. 
Cutting-edge ratio 
This variable was used to denote the presence of 
reduction on the front of the adze to form a secondary bevel. 
Shoulder ratio 
This only approximates, and does not equal, Green's 
'Shoulder Index' (q: .. v. Green and Dessaint, n.d.,:4; cf. Green and 
\ :> 
Purcell, 1961:459). It was felt that this was a more useful 
measure, since the criteria for Green's are difficult to apply 
to ungripped adzes. 
Cutting-edge pressure 
Thi~ variable was considered to be functionally 
important, since it would probably distinguish between tools used 
for heavy work, and those used in more delicate operations. 
Mass dis.tribution ratio 
This is an expression of the distribution of the mass 
about the longitudinal axis. 
Mass reduction ratio 
An expression of the amount of rock removed from a 




Length-cutting edge ratio 
Thickness-cutting edge ratio 
These four ratios, were designed to yield further 
information about the general morphology of the adze. 
Bevel angle 
On a number of adzes the angle at the cutting-edge is 
less acute than the angle between the plane of the bevel and the 
front of the adze, which this, variable measures. 
:> 
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Frontal bevel curva,ture ratio 
By relating the frontal bevel curvature to the length, 
it was hoped that any systematic differences in this curvature 
would be revealed. 
Details of the recording or derivation of these twenty-six 
variables are as follows. Information about each adze was recorded 
on an adze recording form, one sheet to an adze (Figure One). The 
form showed the date of recording, the name of the collection to 
which each adz:e belonged, and its accession number, or some other 
identification. The areal l.ocation, archa,eol:ogical date, where known, 
relevant publications or any stratigraphic: details for the adze were 
noted. To assist in the identification of adzes later in the analysis 
the Duff type to which each belonged' was: recorded (Duff, 1956), and 
a,. simpl.e outline drawing of the front and side of the adz·e was made 
on the reverse of the form. 
The continuous variables were measured by using a number 
of simple pieces of equipment. The first of these was an 11adzemeter•, 
basically a;_ rul.e for measurements: in two dimensions (Plate One). 
The adze was placed on the flat deck of the instrument, wiith the 
left hand pointer s:et at the 'proximal point' of the adze. This is 
defined as the point of bisection of the :tine join;ing the proximal 
extremities of the lateral margins of the front of the adze. The 
distance from this point to the cutting edge was meas.ured by means 
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of a sliding bar (Plate Two). The distance from the proximal point 
to the bevel chin was also measured on a rule set into the base 
board. 
The thickness of the adze was measured indirectly at 
three points:, using the adz.emeter. A calibrated pointer was mounted 
to slide along a bar above the adze, and could thus. be used to 
measure the distance between the bar and the three points measured 
the proximal point, the cutting edge, and the point of maximum 
thickness (Plate Two). Since the height of the bar was constant 
(Kl= 12.3 cm), the thickness of the adze could be calculated. 
The final measurement made on the adzemeter was the 
position of the line transverse to the main axis: of the adz·.e, in 
which the centre of gravity lay.,.. This was found by means of a 
fulcrum s:et at an arbitrary 30 cm (K2) along the scale (Plate Three). 
The adze was then balanced on the fulcrum, and the distance from 
the fulcrum to the sliding bar at the cutting-edge was measured. 
The maximum width of the adze and the w,idth of the 
cutting edge were measured with a pair of calipers. Since the 
calipers had a graduated scale on their points as well, they were 
also used to obtain a1. measure of the frontail and distal curvature·. 
With the calipers set at the width of the cutting-edge, they were 
placed as a chord to the edge, first frontally, then distally. 
The ma-ximum distanc:e from this chord to the cutting-edge was 






(examples of the former were found to be extremely rare). In the 
computer programs, an arbitrary scaling factor of 10.0cm was 
added to allow for cases of concavity. 
For adzes recorded in Otago, the mass was measured to the 
nearest gram on a Mettler P11 balanc:e. At other institutions, use 
was made of available balances, using a table where necessary to 
convert avoirdupois weight to metric. A number of adzes at 
Canterbury Museum were too heavy for the available scales,, so use 
was made of Duff's published weight measurements, again converted 
to metric weight (Duff, 1956 :Appendices 3-~5). 
A goniometer was used to measure the angle between the 
longitudinal axis of the adze and the line joining the extremities 
of the cutting edge when viewed frontally and also to measure the 
angle of the bevel at the cutting edge. 
These thirteen measured variables are set out in 
Figure Tw.o, and may be summarised as follows: 
Y1 Length (proximal point to cutting edge) 
Y2 Distance from proximal point to chin 
Y3: Maximum indirect thickness 
Y4 Indirect thickness at proximal point 
Y5 Indire.c.t thickness at cutting edge 
Y6 Maximum width 
Y7 Cutting edge width 
Y8 Frontal bevel curvature 
Y9 Distal bevel curvature 
Y10 Mass 
Y11 Indirect balance point 
Y12 Cutting edge angle 
Y13 Frontal. cutting edge angle 
From these measured varia·bles, the twenty-s.ix variables 
discussed above were derived as follows: 
A1 Length (Y1) 
A2 Maximum thickness (K1 - Y3) The difference between the height 









Poll thickness (K~ - Y4) The difference between the height 
of the measuring bar and the measured indirect thickness at 
the proximal point 
Cutting edge thickness (K1 - Y5) The difference between the 
height of the measuring bar and the measured indirect thickness 
a,t the cutting edge 
Maximum width (Y6) As measured 
Cutting edge width (Y7) As measured 
Frontal bevel curvature (Y8 + 10.0) As, measured, with 
10.0 cm added to allow for negative curvature 
Distal bevel curvature (Y9 + 10.0) As measured, with 10.0 cm 
added to allow for negative curvature 
Mass (Y10) As measured 
A10 Cutting-edge to balance point (Y11 -· K2) The difference 
between the measured indirect balance point and the arbitrary 
fulcrum position 
A11 Cutting-edge angle (Y12) As measured 
A12 Frontal cutting-edge angle (Y13) As measured 
A13 Butt ratio (A3 / A2) The ratio of the thickness at the poll. 
to the maximum thickness 
A14 Balance ratio (A10 / A1) The ratio of the cutting-edge to 
\, > 
-88-
balance point distance to the length 
A15 Chin ratio (A1 -Y2) / A1 The ratio of the distance from the 
chin to the cutting edge over the length 
A16 Cutting-edge ratio (A4 / A2) The ratio of the thickness at 
the cutting-ed,ge to the maximum thickness 
A17 Shoulder ratio (100 x A2) / A5 The maximum thicknesa 
multiplied by 100, divided by the maximum width 
A18 Cutting-edge pressure (A9 / A6) The mass divided by the 
cutting-edge width 
A19 Mass distribution ratio (A2 - ((A4+A3) / 2)) / ((A4+A3) / 2) 
The difference between the maximum thickness ~nd the mean of 
the poll and cutting-edge thicknesses, all divided by this mean,, 
A20 Mass reduction ratio, ((K3 x A1' x A2 x A5) - A9 / (K3 x A1 x 
A2 x A5) The differenc;e between the product of the assessed 
density of stone, the length and maximum width and thickness, 
and the mass, all divided by the product alone 
A21 Length-width ratio (A1 / A5) The ra,tio of the length to the 
maximum width 
A22 Length-thickness ratio (A1 / A2) 
the maximum thickness 
A23 Length-cutting-edge ratio (A1 / A6) 
to the. width of the cutting-edge 
The ratio of the length to 
The ratio of the length 
A24 Thickness-cutting-edge ratio (A2/ A6) The ratio of the maximum 
thickness to the cutting-edge width 
A25 Bevel angle Tan-1 (A4 / (A1! -· Y2)) The angle is found by 
calculating its tangent, given by the cutting-edge thickness 
divided by the distance from the chin to the cutting-edge 
A26 Frontal bevel curvature ratio ( (A7 / A1) x 100) + 10.0 
One hundred times the frontal bevel curvature measurement 
divided by the length, with 10.0 added to allow for negative 
curvature 
Three constants were used in the derivation of some of 
these variables: 
K1 (12.,3cm) This was the height of the measuring bar used to 
measure thicknesses 
K2 (30 c.m) The fulcrum was. arbi tra::12ily positioned at thirty 
centimatres along the scale, so this constant had to be 
d'educted from the point of balance measure 
K3 (2.863) An investigation was undertaken of the dens~ity of a 
varriety of rocks used to make adzes:. The density was found to 
be reasonably constant at this figure, which was accordingly 
used in the mass reduction ratio 
In addition to the continuous variables, seven 
discontinuous features were recorded for possible future use in a 
matrix analysis: 
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Poll luga The position of these was noted, where they were present, 
on a diagram (see Figure 1), and they were coded as being well 
defined or simply present. 
Poll spirals Skinner (in press) has discussed the importance of 
these features in Oceanic culture. A description of any spirals 
on adzes was recorded on each form. 
Bevel chin The chin was coded as being absent, well-defined or 
simply present. 
Tang ridges Skinner (1943) has discussed the occurrence of raised 
ridges on the tang of adzes from Canterbury and Southland. A 
description of ridges on the adzes in the sample was recorded. 
Tang definition The degree of definition of the tang was noted, and 
a diagram completed to show the area of reduction, front,back or sides. 
Cross-section A sketch of the cross-section was made 
Brow ridges A description was given of this feature, where it 
occurred (cf.Skinner, in press). 
Only the continuous variables were utilised in the present 
study. It is desirable that a future study should be made of the 
discontinuous data, especially if a method is devised which will 
allow the use of both sorts of variables in the same analysis. 
However, it is not considered that the omission of the discontinuous 
data here is of very great consequ~nce. It can be claimed that the 
continuous variables include information about some of the discontinuou: 
data, particularly the variable which has been used a great deal 
in adze studies in the past, cross-section. The width and 
thickness measures, the mass reduction ratio and the mass 
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distribution ratio will_ yield a reasonable approximation of the 
cross-section. 
Although a considerable amount of information was 
recorded about each adze, once a recording procedure, had been 
established the thirteen measured variables and the other information 
could be noted quite quickly. Between one and two minutes, was spent 
on each adze. The time-consuming calculations; of the derived 
variables w:ere all carried out by the computer. 
A number of analytical methods were applied to the data. 
Most of them involved the use of the IBM 360 computer in the 
University of Otago Computing Cent:ir.te. However, following discussions· 
w.ith F.Knox on the work he had done with adze statistics (vide supra), 
attempts. were made to analyse some of the data using the simple 
method he had used. of plotting one variable against another. The 
results. of this: will be discussed below, but it can be stated here 
that they were not as: adequate a,s the results from the c.omputer 
programs us:ed. It is therefore felt that the extra work invol.ved 
in the use of· the computer· to analys-e all'. of the data, was well 
justified .. 
Details. of the various:oomputer programs us.ed are not 
given here .. ARFACTS and QUFACTS are both standard factor analysis 
programs:, while ADZFACTS and CLUSTADZ both us:e sub-routines: specific 
to the Otago computer, and are therefore not suitable for use on 
other machines. However, write-outs or card decks of the programs 
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will be supplied to interested persons: if requested. The programs 
used w.ere as follows: 
DADZADZ 
This is Job No.1142 in the Otaigo University Computing 
Centre (o.u.c .. c .. ). It finds means, sums of squared deviations 
a;bout the means, variances, standard deviations, standard errors 
of the means, coefficients of variation, the matrix of product 
moment correlation coefficients, and ]inear regression equations 
for up to 4000 objects; and. 50 variables. The program calculated 
the derived variables; and printed the total information on each 
adze. It thus formed as. useful record of data, for all the adzes in 
the sample, as well as providing means: and other statistics against 
which the results from other progra.mer could be checked •. 
ARFACTS (OUCC 1148) 
This job performs an 'R' fa,ctor a;naly~ids. The 'R' technique 
is the most widely used factor analysis method, but since it performs 
groupings: of variables and not of objects, it was not of prime 
importance in the present study •. However, it does demonstrate some 
interesting groupings of variables. 
TRAMS (OUCC 1153) 
In order to undertake a. 'Q' mode factor analysis:, it is 
necessary to transpose the original data matrix •. It is als;o 
cus:tomary to standardise to provide a mean of z·ero and unit 
variance in data to be used in Q mode factor analysis( (x:-i) / SD;.; 
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q.v ... Glover, 1969:.42; Sokal and Sneath, 1963: 142). This program 
performed the transposition and standardisation. 
QUFACTS ( OUCC 11151) 
This program performs a 'Q' factor analysis. Because of 
the si2re of the computer available, it was only capable of treating 
thirty objects a.t one time. 
All these programs were written in FORTRAN IV by B.F.Leach. 
ADZFACTS (OUCC 1396) 
This program, written in PL/1 by D.Forster, R.Hunt and 
O.Tutty of the Otago Computing Centre, performs a: 'Q' factor 
analysis just as QUFACTS does. However, it is more economical in 
its use of space in the computer, and can therefore handle up to 
200 objects. Large portions of the program are written in ASSEMBLER. 
It relies on many special subroutines written at Otago, and is 
therefore not compatible with other computer centres. The run which 
involved 200 adzes and twenty-six variables took six hours to 
complete. Were it possible to run QUFACTS with this amount of data, 
the job would take in excess of 200 hours. 
CLUSTADZ (OUCC 1413) 
This program was written in PL/1 by D.Forster, and performs 
an average link, unweighted pair group clus;ter analysis. This 
pairticular method of cluster analysis was chosen because of the 
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availability of this program, and because it is, the most widely 
used (q.v. Cowgill, 1968:369-70). 
Several programs written by Mrs. J .Hamel were us:ed to 
form data which was acceptable to these two programs. 
The results obtained from these analyses are set out in 
the next chapter. 
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Chapter Five 
Results of the Analyses 
The results of the simple plotting of variables one 
against another are shown in Figures 3 - 6,. A number of variables 
were chosen which might have had some functional importance, and 
ratios were used for some of the variables, in order to use 
information about three features, instead of the usual two. 
Figure 3, showing the relationship between the balance point to 
cutting-edge distance and the mass, serves only to demonstrate the 
general size range of the adzes, although the great separation 
of the lugged Type 1A (E143.3; Duff, 1956:fig.30) is interesting 
in the light of results of other analyses to be discussed later 
in this chapter. 
Figure 4 shows the relationship of the length to the 
mass to cutting-edge width ratio. This analysis divides the adzes 
into three main groups, which have a rough correlation with Duff's 
groupings. Type 5 adzes appear anomalous throughout all the 
analyses, since no data specifically relating to side-hafting 
was incorporated in the study. This was not an oversight, but 
simply that no continuous variable could be devised which would 
indicate side hafting and still be present on all adzes., In a study 
which utilised discontinuous data this problem would not occur. 
The same variables were used in Figure 5, which shows 
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all the Type 1A and 4A adzes from Wairau Bar whose dimensions are 
given in 'Moa-Hunter Period' (Duff, 1956). In general, these 
variables distinguish between these two types of adzes, which 
overlap only at the lower end of the size range. However, it 
became apparent that there was a subdivision within the major 
classes. Figure ·6. shows the same adzes coded from information 
given by Duff (1956: Appendices 4 and 5), as: to the provenance 
of each adze. There has been some suggestion by,_ a. number of 
researchers in New Zealand that there is a marked difference between 
the adzes associated with burials at Wairau Bar and those found 
in the adjacent area of midden refuse (McFadgen, B.G •. , pers .. comm.; 
Simmons, D.R., pers. comm.). The figure suggests that this may 
well be true, in that there are definite clusters of burial adzes. 
The two clusters are demarcated by the broken lines. In the case 
of the Type 1A adzes, it could be argued that this represents 
simply a size differential, in that bigger adzes were used for 
funerary purposes than were in everyday use. However, the grouping 
of the Type 4A adzes does not support this idea. The burial 
examples are in the smaller range of the type .. This might suggest 
that there is a temporal difference involved, with the burials 
belonging to a restricted time range, while the midden deposits 
extend over a much wider period. A third possible hypothesis for 
the differences apparent between the adzes is that there is a 
class structure reflected, in th;;tt members of the upper class 
were buried with ad'zes of one variety, whilst commoners used adzes: 
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of a different variety, and were buried elsewhere. 
The method of simply plotting two or three variables one 
against the other is, not sufficiently refined to solve this problem .. 
Unfortunately, it was not possible to measure sufficient adzes from 
Wairau of Types 1:A and 4A to investigate the question in the course 
of the research at hand. It is suggested that a factor analysis, of 
these adzes could well answer this question, which must be of 
crucial importance to studies of New Zealand prehistory, which at 
present rely heavily on the material recovered from Wairau, and on 
the idea that only one period of time is involved at the site. 
In general, it can be seen that this method of plotting 
variables can produce some interesting results, but it is rather 
limited in its scope. Knox has endeavoured to use a three dimensional 
system to enable him to utilise more information about each adze 
(Knox, F., pers .. comm.). It would seem that rather than limit the 
study to two or three variables, use should be made of methods like 
those discussed here which allow. a very much larger number of 
variables to be taken into account. 
The presentation of the results of a factor analysis; is a 
problem which has not been widely discussed in archaeological 
a:pplications of the method. The simplest way to present the results 
ia to pl.ct one factor against another (Figures . 7 - t:~t -; Glover, 
1965: .figs.8-13; 1969:figs. 1, 2, 4; Binford and Binford, 1i966:figs.,3-4) 
The cumulative percentage of the eigenvalues, gives a measure of the 
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accuracy obtained by this method, or rather of the amount of the 
total information contained in the plotted factors. The R factor 
diagram ( Figure ? .) contains 47% of the total information, while 
the Q factor diagram (Figure 8 J has 43%. It is unlikely that 
more than about 50% of the total can be included in two factors. 
If a three dimensional pl.ot is made 1 the accuracy improves. 
Plate. IV shows a three dimensional plot of the first three 
fa>.ctors: resulting from a Q mode factor analysis of a trial group 
of adzes. This plot contained 60% of the variation, which is the 
maximum that can be expected in an analysis employing as many 
variables as the present study. 
Glover has: used a:. slightly better approach by plotting 
out a series of graphs which relate each factor to each other 
(Glover, 1965: figs. 8--14). However, it is hard to visuaJ.is:e the 
relationships between the different plots, since he is essentially 
plotting the factors in hypersl)ace, a difficult concept to grasp. 
The most satisfactory solution used to date is that 
employed by the Binfords, which is capable of taking into 
consideration all the varianc:e contained by the total number of 
factors (Binford and Binford, 1966:245--60). This involves the 
examination of the 'l.oadings 1 for each factor given to each variable 
(e.g •. Table : J :) • 
As in a number of other as.pects of their analysis, the 
Binfords do not give explicit details: of the method used to 
allocate each object to a, particular factor. It seems only common-
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sense that a variable should belong to the factor for which it has 
the highest loading. However, there are two aspects of the results 
which complicate the results. Unlike Glover's: study, the program 
used here performs, a rotation of the factor axes and standardis.es 
the data to give zero mean and unit variance (cp. Glover, 1965: 
101-2). This means that the factor loadings are given values between 
+1.0 and -1.0. In addition, some variables have high l..oadings on 
more than one factor. The solution applied here has been to allocate 
a variable to the factor for which it has the highest factor :Loading, 
either positively or negatively. All loadings above ~ .. 0,.5 are 
considered significant, so if a variable has two high loadings, it 
is placed in the factor of which its loading is highest, but its 
relationship to the second factor must not be overlooked. 
The problem of the relationship between the positive and 
negative members of the same factor is a more difficult problem .. 
It might be suggested that if there are three factors, each having 
positive and negative members, then there can be considered to be 
in effect s:ix factors:. However, this is, not a true representation 
of the case, since members of the same factor, even if they have 
opposite signs, must be related more closely to each other than 
they are to members of other factors having the same signo A more 
satisfactory solution to this situation seems to be to regard each 
factor to be composed of 'sub-factors'. Thus, in Table 4,: F~tctor Two 




one with the other. The two adzes having positive loadings are 
the epitome of large rectangular-sectioned adzes, while the 
negative members are small and rounded in section. These examples 
are thus qualitative!y related to each other, even though they are 
very different. 
It cannot be agreed with Glover that: 
"the aim is to discover which of :the artefacts 
are most alike. Extreme unlikeness of artefacts 
would not appear to have any archaeologically 
useful meaning." 
(Glover, 1965:73) 
The archaeologist must examine the relationships: between 
ar-tefacts, in order to analyse the rela:tionshf.ps between sites. 
Dissimilarity must be accounted for just as much as similarity. 
In the light of the above discussion, care must be 
exercised in the examination of the two dimensional plots of the 
results of the factor analyses discussed below. While they are 
convenient methods of presenting the results for discussion, they 
do not contain the full. results from the analys,es, and accordingly 
distort the data. The percentage of the total variation which each 
contains is shown on the Figures. More accurate results are to be 
found in the tables which list the members of all the factors .. 
ARFACTS 
The results of the 'R' mode factor analysis are set out 
in Figure 7 . and Tables 2 and 3. Since in R factor analyses. it is; 
the variables themselves which are being compared, a large number 
\ ? 
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of objects can be us.ed (whereas in 'Q' factor studies the number of 
objects is limited while the number of variables can be very high). 
The use of a large number of objects. is obviously desirable to 
overcome to some extent the possibility that the sample is biased. 
Accordingly, the R factor analysis was run on the 200 adzes chosen 
for the ADZFACTS program (the method of selection will be discussed 
below in the section on the ADZFACTS analysis) .. It is likely that 
this sampl.e is reasonably representative of New Zealand adzes., and 
therefore the ARFACTS results. would probably be similar for an 
infinitel;y large sample of New Zealand adzes. Since Island Polynesian 
adzes are generally considered to have been similar in forms and 
functions to their New Zealand counterparts, it would be interesting 
to investigate the relationship between the same variables on a 
sample of Pacific adzes. It is likely that there would be quite 
close similarity. 
The numbers of the variables are those given to the 
variables on pages 87-9 above. By studying the variables; which 
belong to each facto:ir in Table 2 some idea can be obtained of the 
nature of the factors. 
Factor One contains the first five variables, the mass, 
the cutting-edge to balance point distance and the cutting-edge 
pressure. All of these relate to the overall size of the adze, and 
therefore this first factor can be labelled 'size 1 •. This: is the 
biggest single factor, accounting for 29.5% of the variance. Size 
appears. to be an important criterion in the study of adzes:o In 
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preliminary trials of the Q factor program, before the data was 
standardised, the adzes were sorted according to size alone, 
neglecting the morphological difference. It is not surprising that 
general size should be an important feature of adzes. Intuitive 
studies. of adzes have often included size as a. feature, while any 
consideration of adze function must take into a.ccount siz:e 
differences (cf. Skinner, 1938:147). 
The second factor consists of variables rela,ted to the 
cutting-edge, the length and the thickness of the adze. In general, 
what ia being described here is the nature of the cross~section of 
the adze, with the width of the cutting-edge being distinguished 
from the ratios by the negative sign., Factor Two contains 18% of the 
variance, and combined with Factor One contain almost half the 
total. The relationship with the first factor is shown by the high 
loadings on Factor One which s.ome of the Factor Two variables have 
(Table 3) •. Variable Six in particular has nearly as high a loading 
on Factor One as it does on Factor Two. Once again it is not 
surprising that cross-section should prove to be important, in the 
light of the significance attached to it by previous students of 
adzes. 
Factor Three contains two ratios which are concerned with 
the ratfo between the thickness and the cutting-edge. This factor 
can be considered to relate to the distribution of the mass about a 
central plane between the proximal point and the cutting-edge .. It 
might be called a measure of the longitudinal section, as opposed 
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to the transverse section indicated by the second factor. Factor 
Three contains 11% of the variance. 
The four th fa.ctor consists of variables 11 and 22. It iS" 
not apparent what these variables have in common, nor why they should 
be correlated negatively .. This factor includes 7.9% of the total. 
Similarly, Factor Five cannot be characterised as 
relating to any specific feature. Variable 14 does not have a 
particularly high loading on this factor·, and has a relatively 
high one on 1',actor Two. This Factor covers 7% of the variance .. 
Variable 8 is. included in Factor Six because it has the 
highest loading on this factor, even though it is not above 0 .. 5 
(Table 3). It has loadings which are almost as high on Factors One, 
Five and Seven, suggesting that it cannot be adequately 
characterised by any of the Factors. This ma:y mean that it is of 
limited value as a diagnostic feature. Five p~r cent of the 
variance is contained in Factor Six. 
Factors Seven and Eight both have 4% of the variance. 
Neither of them can be adequately characterised. 
The failure to be able to ascribe names to the Factors; 
is not necessarily a shortcoming. In many R factor studies. a number 
of the factors cannot be characterised (e .. g. Glover, 1965:65). The 
significance of an R factor analys:is lies in the groupings of the 
va·riables, and not in the names which might be given to the groupings. 
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QUFACTS 
A number of trial groups of adzes were run through this 
program in its early stages, in order to find out whether it 
grouped them satisfactorily. However, it was felt that the most 
useful test of its ability to classify adzes would be to give it 
the measurements of adzes which had already been classified. 
Accordingly, as many of the Type Specimens named by Duff as were 
available were measured and analysed by this program .. The results 
are shown in Figures 8 and 9 and Tables 4-7• 
It is usual in factor analysis to commence with a 
lowest acceptable eigenvalue of 1.0. The results of this analysis 
are then subjected to the 'scree test' (Figure 10). Eigenvalues on 
the 'scree' of the curve are discounted, and the program rerun, 
stipulating that only eigenvalues above the scree value are 
acceptable. This serves to incorporate the factors with low content 
in with higher ones. Thus Figure 8 and Tables 4 and 5 show the 
results from an analysis where 1.0 was the accepted lower limit. 
Figure 9 and Tables 6· and 7 show the results when the limit of 
1.3, established by Figure 10, was appliedo There is little 
difference in the two-.factor plot (Figure 9), but in the Tables 
the former members of Factor Seven have been allocated new factors. 
~here are several points about the results of the Q factor 
analysis. Firstly, the pattern conforms in general with the principles 
of the Duff classification. The most surprising feature is the 
separation of the plain 1A from the lugged varieties, and its 
inclusion with the 4A group. In several runs the computer appeared 
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unable to make a distinction between Types 1A and 4A. These types· 
are similar in many ways, in that they are both usually large 
massive types·. The principal difference is the discontinuous 
feature of the cross-section, which could only be indicated 
indirectly. However, reference to Table 7 shows that the 1A examp].e 
ha:d a significant loading on Factor Two, as well as the high 
reading for Factor One, and this must not be overlooked. 
The negative members of Fa.ctor One are negatively 
correlated with the Type 4A adzes in Duff's original classification 
in terms of cross-sectionr. and that is how they appear. It is easy 
to appreciate the a:bs:ence of the 3D from this group, and its: 
inclusion W1i th 4c and 4D in Fac:tor Two, since the original adzes 
are very similar ( vide Duff, 1956 :.figs:. 40, 44, 45). 
The Type 3A adze is rather different from the other 
Type 3 adzes, although perhaps: not so much so as to require a 
separa,te factor for it. It does share a number of similarities 
with Type 1D, and its grouping with this adze is understandable. 
The separation of the Type 5 adz,es,, one of which is: 
included in Factor Four with the 3A and 1D, has been explained 
above, in tha,t the computer was not given any measure of 'side-
haftedness'. Apart from this feature which they have in common, 
the tw.o Type 5 adzes used (Duff, 1956: fig ... 48, Wair au and Hurunui) 
are not very similar, and their separation is nottherefore 
surprising., 
The isolation of the three Type 2B adzes in a separate 
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facto:t- might seem to lend support for the tenuous argument made by 
Roe for the existence of the 2B as a marker of West Polynesian or 
Melanesian influence in New Zealand (Roe, 1967:56-61, 96-121) .. His 
case is based on the finding at Mt.Camel of a small fragment of 
an ungripped adze in a disturbed garden layer above the Archaic 
layer (Roe, 1967 :Plate 10). However,. the isolation of the 2B adzes 
is more apparent than real. They are certainly unlike any of the 
other adzes cited by Duff (though 3C has a secondary factor loading 
correlating negatively with them), but this is to a large extent 
a measure of the restricted range of adzes chosen by Duff for his 
types. Studies using larger samples of adzes do not show the degree 
of isolation for the 2B that is suggested by this analysis. (see 
below). 
Apart from the Type 5 adzes mentioned above, the two 
examples. of Type 1C are the only pair of 'like' adzes which are 
separated by the analysis. Referenc.e to Duff I s original ci ta:tions; 
makes this separation understandable (Duff, 1945:151-2; 1956:158). 
In his earlier work Duff acknowledges the differences between the 
two adzes which are apparent in a comparison ef the l.ine drawings 
of each. The description of the type, he says, 
"applies more particularly to Skinner's boldly-
conceived Green Hills specimen, than to the 
example figured here." 
(Duff, 1945:151) 
Although the difference between the two is rather overlooked 
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in later references to the type (Duff, 1956 :.158), there is an 
obvious difference, which has been borne out by the computer 
analysis. 
The results from the analysis of the Duff Type specimen 
adzes were sufficiently promising to make worthwhile the application 
of the method to a much larger sample of adzes. Some 270 adzes were 
measured, but because of the limitations; to the size capability 
of the ADZFACTS program, only 200 of these could be included. The 
sample was chosen to include al1- the Duff and Skinner Type specimens, 
which were considered imperative to the study as controls. In 
addition, an attempt was made to include as wide a range of adze 
forms as possible., and to ensure that the sample included adzes 
from all parts of New Zealand. A list of the adzes is given in Table 9. 
ADZFACTS 
The results of this analysis are presented in Figures 1111-
_1;4 and Table 8. A complete listing of the factor loadings for the 
200 adzes is not given here, because of its great length, but it is 
available from the author to anyo.ne interested in seeing it. A 
listing of the adzes, giving their accession numbers, localities 
and other relevant data, and the numbers by which they are represented 
in the analysis are presented in Table 9 .. 
A problem in the examination of the results of this 
analysis is the somewhat overwhelming size of the sample. There is 
obviously a need for studies of this sort to handle large numbers 
of adzes, but there must be some reference system to which to relate 
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the results, unless, all the examples. are at hand for re-examination. 
The reference sample used here was the collection of adzes which 
had been named as Type Specimens by Skinner or Duff. Figure 1l1! 
shows the plot in two dimensions of the Duff Type adzes, Figure 12 
the Skinner adzes in the same plot, while Figure 13· combines the 
results of the two plots. 
The groupings of adze types are comparable with the 
results from the QUFACTS analyses discussed above, and seem to 
present a reasonable representation of the relationship of the 
various types, especially when only 35.5% of the variance is shown 
in these two factors. 
An interesting feature of the results is the distribution 
of the types .• It can be considered that the square shown in 
Figures n ... 13 represents the boundaries of the 'universe' of 
adzes. All the adzes about which information has been given to the 
computer can be included within its confines (cp. Figure t4 ). Any 
system for the descr:iiption of adzes :iin general, which Duff's schema 
is claimed to be (Duff, 1959:122; 1,70,:11), should therefore appear 
widely distributed on this, plan .. However, there is a large area 
on the left of the plan which is covered by none of Skinner's types, 
and only 2 of Duff's. It might therefore be suggested that the 
Duff schema for the description of New Zealand adzes is not capable 
of including all adzes,,. and indeed omits a large number of them. 
The Skinner schema is even less comprehens,ive, though of course it 
was only claimed to apply to Murihiku. 
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Examination of Figure 1:4 explains the reasons for the 
blanks, in the distribution of the Duff and Skinner types. Each 
adze was coded by locality, according to w:hich of the culture 
areas, named by Skinner in his pioneering paper in 1921, they came 
from (Skinner, 1921). Since no Chathams examples were included, the 
seven symbols shown in the figure were assigned to areas II - VIII. 
It becomes apparent that there is a c;oncentration of adzes from 
areas VII and VIII (Skinner's Central and Northern areas) in the 
part of the figure w.hich was not covered by the types of the earlier 
workers. It would seem that these schema are not adequate to 
describe many adzes from the northern part of the North Island. 
This no doubt explains why more recent scholars like Simmons have 
found it necessary to designate new types to describe adzes from 
the North (Simmons, n.d.; pers. comm., 1971). 
Besides documenting these ina,dequacies, this figure 
demonstrates the regional variation which exists in New Zealand adze 
types .• It was one of the initial aims of this study to examine 
objective methods. of analysing regional variations in artefa.ct 
styles .. The divisions are obviously not clear-cut, but the 
dis,tribution of adzes in Figure 14 certainly demonstrates in a 
concrete and testable form this regional variation. 
A warning must be given against unqualified utilisation 
of the results presented in the figures derived from the ADZFACTS 
analysis. As has: been mentioned above, this program is a very 
complica·ted one, and therefore occupies a, great deal of computer time. 
I , 
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Because the amount of time available on the computer was limited, 
it was decided to ask the computer to calculate only the first 
three factors. These contain only 48.7% of the total variance, and 
the two--factor plots only 35 .. 5%. In the factor listings: (Table 8) 
adzes having loadings greater than 0.5 on a factor have been placed 
in tha.t factor, although some may belong in other factors which 
have not been calculated. 
The ADZFACTS analysis of 200 adzes took six hours to run 
on the computer, even extra,cting only three factors. It is to be 
hoped that with a larger computer, and possibly in the future a. 
more economical program, complete analyses of large numbers of adzes 
:tike this will become feasible. 
CLUSTADZ 
The results of the cluster analysis are shown in 
Figures 115 .... 17 • The program was unfortunately unaible to handle 
200 i terns a,t a time, so the ADZFACTS adzes were run in two groups. 
In addition, the Duff types were run separately, to afford a 
comparison with the results of the fa.ctor analysis .. 
There is quite good agreement between the two analyses 
of the Duff types, though it is interesting that here the two 4A 1 s 
are seen as very like each other, but unlike anything else, whereas 
the factor analysis. considered them to be like the type 1A. The 
anomaly presented by the figure of 22.7 for the junction of the 
lugged 1A with the other adzes cannot be readily explained. 
J 
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This adze did not appear anomalous in the factor analysis, though 
the simple plot shown in Figure _3. places it wellaway from any 
other adze. In the large cluster analysis this ad~e was again the 
last to join the cluster, but it does not appear as particularly 
anomalous. The position of this adze clearly requires further 
study .. 
The large clusters are rather difficult to appreciate, 
especially Figure 17- which has none of the Duff or Skinner Types. 
It is interesting however that adzes 172, 195, 168, 106, 187 and 
166 form a distinct cluster, since they are all 'Hawkes Bay' type 
a'.dzes, which are rather unlike any others, as is borne out by the 
diagram. 
In generai, the cluster analysis does not appear as 
useful because of the very diffuse nature of the clusters, which 
are not sharply defined, and are therefore difficult to interpret. 
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Chapter Six 
Conclusions and Implications of the Study 
The application of numerical taxonomic methods to 
archaeological problems is still very much in its infancy. A number 
of trial applications of various methods, to a wide range of 
archaeological data are clearly necessary. 
The experimental research described above was undertaken 
to examine the applicability of three differen;t methods of numerical 
analysis to the taxonomic study of adzes from New Zealand, and 
hopefully to a wider area. Of the three, factor analysis seems to 
be the most promising, for two reasons. It gave the most meaningful 
results when compared against the existing intuitive divisions of 
New Zealand adzes by noted authorities on the subject, and was able 
to demonstrate the regional variation among adze types which exists 
in New Zealand. This ability to demonstrate what was already believed 
to be the case must not be under-rated. The importance to the 
discipline of prehistory as a whole of the development of objective 
methods of analysis has been discussed at length above. 
However, there is a much more fundamental reason for 
preferring factor analysis to cluster analysis. The simple plotting 
methods have been shown to be too limited in the number of variables 
which they can handle to be of great use. The other two methods 




information about each object. However, there is a basic assumption 
involved in the use of cluster analysis which must cause it to be 
viewed with great caution in archaeological analyses. 
Much of the stimulus to the present interest in numerical 
taxonomy has been derived from studies in the natural sciences, 
as has been discussed above in Chapter Three. Cluster analysis has 
been widely applied with considerable success in biological studies.· 
In adopting methods used in the life sciences archaeologists must 
be careful not to repeat the mistakes commonly made in the past 
of treating archaeological taxonomy as being on a par with 
biological taxonomy (e •. g. Colton, 1939). Artefacts are not breeding 
entities; the method of transmission of artefact types is much more 
complicated than the genetic inheritance of traits. Steward has 
adequate]y summarised this important difference between archaeology 
and biol.ogy: 
"We feel sure that biological. taxonomy would be 
very different if an oak tree could,, through 
association with garden plants, acquire geranium 
leaves and bear strawberriesn 
(Steward, 1941:366) 
The difficulty with cluster analysis is that it assumes 
that clusters do exist. The program instructs the computer to 
cluster the objects, and this it must do. This feature is in common 
with 'matrix analysis' (cf. Clarke, 1962), where some group 
patterning would. be discovered by the method even if the original 
data were completely randomly distributed, and with no cultural 
patterning whatsoever. Such an approach may be appropriate in 
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biology, where it can reasonably be assumed that there are 
objectively existing groups, as defined by interbreeding and so on, 
but in archaeological studies the aim is to demonstrate the existence 
of groupings of objects. It is imperative therefore that archaeologists 
do not use methods which assume the existence of the very thing they 
are endeavouring to establish. 
The cluster analysis method used here was a non-hierarchical 
one •. This means:· that al though the results appear in the form of a 
'family tree', no hierarchical 'descent' is implied. It has been 
suggested that 'better' results could have been obtained by using 
a hierarchical clustering method (Forbes, A.R •. , pers.comm.). In 
particular, a program called CLASS, which has been extensively used 
by an Australian botanist, W.T.Williams, has been suggested as being 
suitable (q.v. Lance and Williams, 1966, 1967; Williams and Lance, 
1968). It will certainly be of interest to investigate the results 
of the application of this program to the adze data used here, but 
they must be treated with great caution, since it seems that this 
program not only assumes that there are groups in the data to be 
analysed, but also that they belong to a hierarchical structure. 
Such assumptions cannot simply be made about archaeological datao 
Factor analysis, on the other hand, makes no assumptions·, 
about the data. If information about n objects, which were 
completely unrelated and unalike, was processed by factor analysis, 
n factors would be needed to accommodate them. The analysis would 
not create groups which were not in existence in the data. This 
means that factor analysis must be of much greater usefulness to 
'/ 
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archaeologists. than other methods which must make unsupportable 
assumptions •. 
This study has used factor analysis for the achievement 
of three separate although not unrelated ends. In the first place, 
it provides a rationale for the subjective adze typologies discussed 
in Chapter Two. It was argued that the weakness of these studies was 
not to be found in questions of validity as such, but rather in the 
great difficulty experienced by later scholars in testing that 
validity, or indeed in even using the various schemata proposed. 
The factor analysis programs· used here have been able to demonstrate 
objective~y that the typologies of Skinner and Duff do divide New 
Zealand adzes into reasonable groups, with some notable lacunae. 
However, this does not mean that these typologies can be 
accepted as objective realities whose validity has been demonstrated, 
ijnd which therefore can be applied in the same way that they have 
always been. Several flaws in the existing schema: have been mentioned. 
The most important of these results from the program ADZFACTS, which 
shows that there is a large number of New Zealand adzes which cannot 
adequately be described by the typologies of Duff or Skinner. Nor 
can it be agreed that the remedy for this situation is the designation 
of new types to fill the gaps. The results of the QUFACTS analysis 
establish that the Typesdesignated by Duff are not coherent groups. 
A similar problem has been elucidated in pottery studies by Clarke 




named by Duff is not in fact 'typical' of the Type. Duff himself 
has pointed this out in some of his descriptions (e.g.Duff, 1945: 
151), and the ambiguous position of the 1C adze in Tables 4 and 6 
has been discussed above. 
In other cases, the computer classification is more 
'logical' than Duff's. It is clear for example that the Type 3D 
adze does belong with the Types 4C and 4D as shown in Table 6. 
Overall, therefore, the eleven groups of adzes designated 
by the QUFACTS program should be accepted as more valid groupings 
of adzes than those given by Duff. The closer relationship between 
groups which have a negative correlation to each other may be shown 
by designating them sub-groups of the factors. Thus, the factor 
groups shown in Table 6 might be considered as Groups (or Types) 
A1 and A2, B1 and B2, c1, D1 and D2, E1 and E2, and F1 and F2, 
where A, B, c, D, E and F refer to the six factors, and 1 and 2 
refer to the negative and positive groups within the factors. It 
should be noted that this system is open ended. Similar adzes, if 
analys:ed together with this basic sample, would fall into the same 
factors. Any significantly different adzes would be shown as 
belonging to new factors. 
The advantage of such a schema for the study of adzes is 
precisely that it is objective and can be repeated exactly by any 
other person who uses the same variables and program., The relationship 
between any newly discovered adzes and their basic sample can be 
assessed inside ten minutes of IBM 360 computer time. As has been 
', "I 
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argued above, it is the lack of objectivity and repeatability which 
has caused the widespread dissatisfaction with the traditional 
methods of taxonomy, not the least of which is expressly concerned 
with the schemata for the study of Polynesian adzes. 
The availability of such a taxonomic device offers a 
number of fruitful avenues for future research. Besides the simple 
ability to relate any adzes from excavations to the corpus of all 
New Zealand adzes, studies of regional and temporal differences in 
adze forms can be easily carried out. The ADZFACTS analysis has 
shown the existence of considerable regional variation in adzes, 
Using this method, and a. more strictly controlled sample, a definitive 
study of regional variation will be possible. In the same way, as 
the numbers of adzes recovered from secure archaeological deposits 
increases, a study of temporal variations will be possible. 
It has been argued above that taxonomic studies should 
examine material from within one island before inter-island studies, 
are made in Polynesia. However, there is no reason why adzes from 
different island groups could not be compared with each other by 
factor analysis to examine possible cultural affinities between 
island groups. The likelihood of temporal change, however, must not 
be overlooked. 
In this way, a useful examination could be made of the 
adze assemblages associated with the Tua.pita pottery from various 
parts of the Pacific, which have recently been the subject of some 
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discussion (Golson, 1971:72; Green, 1971; Groube, 1971:281). A factor 
analysis study of adzes from Melanesia and Polynesia which included 
both early and late examples would surely go a long way towards 
solving the relationships of the Lapita potters and indeed shed 
light on the vexed question of the origin of the famous 'Polynesian 
adze kit•. Similarly, problems of the relationships between the 
adzes from Eastern and Western Polynesia, or within these areas, 
could be ex.plored with advantage by the method. 
Factor analysis will be useful on problems of a lesser 
order, as well. It should be possible for example, to argue 
definitely whether the difference between the burial and midden 
adzes from Wairau Bar, suggested by the simple plotting technique 
used above, is real or apparent. Numerous other problems of the 
internal relationshrup of components of a site will be amenable to 
examination by factor analysis. 
There is no need for the method to be restricted to studies 
of adzes. It seems that studies of fishhooks, and of other artefacts 
which occur widely in archaeological sites could be equally valuable. 
The potential use of factor analysis in prehistoric studies seems 
very wide indeed. 
Comparative studies of artefacts are essential to the 
study of prehistory. Moreover, such taxonomic analyses must be 
objective and repeatable if they are to play a significant role 
alongside other archaeological methods. It has been shown that factor 
', 
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analysis is powerful and potentially an extremely useful method 
for making taxonomic comparisons between artefacts. Its wide 
application in Pacific studies can only be of benefit to our 
understanding of the prehistory of the area. 
In conclusion, it must be stressed again that with the 
ready ava:ilability of computers, and the necessary programs and 
advisors for their use, there is no reason why the methods described 
here cannot be used with ease by anyone with an elementary 
understanding of statistical methods. 
Adze T,;y,£es: and Varieties in the works of R.S.Duff 
I II III IV V VI VII VIII IX X 
1945 A-D A-C A-D A-D A 
1950 A,..F A-C A-E A-F A-C 
1956 A-F A-C A.-E A-C,E-F A-B A ... B 
1959 A{2,-F A-D A-G A-E A-C A-B 
1970 A(4i-G, A(21..;o(zry-H A-G A-E,G-H A-F A-D A-E A-J A A 
1-3 
ProJlifera;tion of Adze Types and Varieties I~ I _.i. 
f--1 [\) 
(D 0 
Author· ~ Types, Varieties Area of Apl?_lication 1~ 
I 
Skinner 1923 10 10 Chathams 
Skinner 1928 10 10 Chathams 
Skinner 1938 10 1:6 New Zealand 
Duff 1945 5 16 New Zealand 
Duff 1950 5 23 Polynesia 
Duff 1956 6 23 Polynesia 
Duff 1959 6 27 Polynesia 
1- Duff 1970 10 55 (60)* Southeast Asia -·-. 
* denotes inclusion O'.f sub-varieties 
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Table 2 
ARFACTS 2 26 variable fr. 
Positive Negative 
Factor One 1 5 
N:8 2 9 
3 10 
4 18 
Factor Tw.o 6 117 
N=5 21 23 
24 
Factor Three 16 19 
N:2 
Factor Four 22' 11 
N:2 
Factor Five 13 20 
N:3 14 




Factor Seven 25 15 
N=2 
Factor Eight 12 
N:1·1 
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ARFACTS Rotated Factor Matrix Adze Variables 
Factor Loadings;, corrected to two places:,. and multiplied by 100 
Factor 1 2: 3 4 5 6 7 8 
Variable 
1 91 -16 -10 23 -17 05 -14 -g, 2 88 -28 02 -31 -11! -03 -08 
3 80 -18 10 -36 27 -04 -07 -05 
4 76 -29 42 -26 -18 -09 -08 02 
5 81 48 01: 09 -08 116 -09 -01 
6 60 68 05 115 -11 16 --13 -03 
7 20 1;4 -113 09 -08 91 -08 -011 
8 2:B -03 05 115 -30 31 -29 -1:8 
9 94 011 01 01 -05 -03 -04 -00 
10 91 -21 -13 22 -11 04 -13 -06 
11 25 -08 -117 -72' 01 06 11i -21 
12 03 -08 -04 07 02 03 -04 93 
13 -17 116 31 -09 80 -00 -04 -02 
i ' 
1:4 -09 -40 -19 --1:4 65 -05 -05 -21 
15 11 -11 30 -21 -00 -04 -87 -02. 
16 03 -07 93 02.' -07 -13 -06 -05 
1!'7 23 -85 05 -37 -05 -14 -11 03 
18 77 -48 04 -13 -01'1 -05 04 08 
19 -01 -04 -84 04 -49 01 05 -03 
I ·. 20 -00 -17 -05 -05 -56 -07 -23 -34 
·\...,_ 21 3·4 -83; -11 28 -11 -06 -11i -05 
i 22 13 06 -17 91 -13 09 01 -07 
23 17 -92. 03 13 -02 -07 -02· 01 
24 1i4 -90 11 -20 -02 -11 -02 -07 
25 -19 -011 1.5 -30 06 -05 86 -07 
26 -22 20 -04, -07 cm 91 08 06 
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Table 4 
QUFAGTS:, Duff Type Specimens. 
Pos;itive 
Factor One 1A 
N:6 4A 4A 










Factor Four 2A 
N=3 
2C 
Factor Five 4B 
N=3 
\' 
Factor S.i:x 1C 
N=2 






















QUFACTS Rotated Factor Matrix Duff Type Specimens 
Factor Loadings corrected to two places and multiplied by 100 
Lowest acceptable Eigenvalue 1.0. 
Factor 1 2 3:, 4 5 6 7 
Variable 
1AL 32: 83 -19 -23 09 04 -20 
1.AL 24 92 -13 03 03 -13 08 
1A 79 48 -15 06 -15 -08 20 
1B -10 -04 116 47 -75 -08 -39 
1B -26 111 24 -03 -86 -13 -11 
1c 37 4.6 07 17 07 -02' 68 
1c -03 -15 -06 05 12 85 02 
1D -16 -08 -17 -39 25 -13 72 
2A -53 -05 -12 69 -08 09 -31 
2B 02 -07 81 11 -03 -1:9 -45 
2B -05 00 90 04 -24 -09 05 
2B -16 Ot 79 02 11 32 20 
2C -11 t10 10 86 07 2'3 06 
3A -52 30 -20 -65 -18 --12 27 
! ,' 
3B -88 11 -31 -21 -21 02 06 
3c -67 -10 -6t: 10 05 22 17 
3D 00 -80 -47 -119 -115 12 00 
3E -65 -10 49 06 -03 -30 -17 
4A 87 -13 -27 -17 25 -04 -10 
4A 89 21 -14 -20 22 05 -03 
4B 1~4 19 18 23 84 18 -04 
4c -29 -71 -20 34 39 -19 -04 
4D 42 -79 117 -04 -22 -07 -22 
4D 26 -72' -11 -08 26 27 -37 
5 -21 40 06 -40 06 -33 49 
5 00 -02 02 -:33 -15 -79 19 
QUFACTS 
Factor One 
N = 6 
Factor Two 









































QUFACTS Rotated Factor Matrix Duff Type Specimens 
Factor Loa.dings; corrected to 2 places, and multipl.ied by 100. 
Lowest acceptable Eigenvalue 1.3 
Factor 1 2 3 4 5 6 
Variable 
1AL 38 76 -19 -06 -07 08 
1AL 23 92 -13 02 01 -11 
1A 73 54 -15 04 -07 -10 
1B -16 -07 17 65 -68 -12 
1B -27 09 25 08 -84 -15 
1c 25 62 04 -16 28 -04 
1c -03 -15 -07 05 13 84 
1D -17 03 -19 -74 32 -12 
2A -58 -08 -13 71l -00 05 
2B 04 -14 83 31 -10 -17 
2B -09 04 911 03 -18 -09 
2B --19 05 77 -09 17 33 
2c -25 18 07 71 29 18 
3A -44 28 -20 -71 -30 -07 
3B -84 06 -32' -25 -27 04 
3c -68 -09 -63 -05 08 21 
3D 04 -81 -46 --16 -15 10 
3E -63 -14 49 07 -07 -28 
4A 90 -14 -2'6 -06 19 -04 
4A 92 21 -13 -10 16 06 
4B t4 19 16 t/7 82 20 
4c -32 -69 -20 23 47 -22 
4D 44 -79 19 10 -20 -10 
4D 33 -79 -09 10 17 27 
5 -21 46 05 -t>2 06 -30 
5 01 01 03 -40 -16 -77 
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Table 8 
ADZFA.CTS 2 200 adzes 
Positive Negative 
Factor One 9· 71 47 153 178 
N=50 10 77 73 154 179 111" 79 93 1159 181 
17 94 96 164 182 
25 95 107 165 189 
35 116 108 170 193 
38 138 109 171 194 
50 1139 1e_5 174 1197 
60 146 129 176 198 
62 188 1;50 177 200 
Factor Tw.o 3 2 78 163 
N=49 5 55 144 7 80 1;69 16 57 145 1'4 99 187 
18 63 168 22 1135 190 
20 81 195 30 137 191 
37 82° 49 1:40 192 
4t 102' 67 t49 
42 124 68 1155 
53 1133 74 1157 
54 142 75 161 
Factor Three 15 59 121 19 131, 
N:37 23 64 143 21 26 65 158 43 
28 66 172 56 
29 69 180 72 
34 83 199 85 
36 88 87 
40 11{7 90' 
45 118 91 
52 119 98 
Total= 136 
68% in three factors 
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Table 9 
Adzes used in Program ADZFACTS. 
No. Identification Locality Comments 
1 D 18.464 Toitois, Southland Skinner Type 1A 
2 D 18.465 Waimea Plains (Gore) " II 1D 
3 D 18.468 Queenstown " II 4 4, D 18.485 Otakia, Otago II Ii 1i\. 
5 D 18.483A Coal Creek Station,Otago II II 4 
6 D 20.4 Akaroa ?. , Canterbury II II 1!E 
7 D 20.273 Stewart Island II " 2B 8 D 21.544 Waikouaiti, Otago ti II 5 
9 D 23.682 Lovells Flat, Otago II " 1~C 10 D 24.796 Halfway Bay, Leehy R. II ti 5 
Lake Waka,tipu 
11 D 24.1024 Thornbury, Southland. II n 1E 
12 D 24.1030 Whangarei II II 9 
15 D 24.1198 Matama-ta, Waikato 
14 D 25.123 Murdering Beach, Otago 
15 D 25.481 Makihikihi, 8th.Canterbury II ff 1'A 
16 D 25.1671 Pareora, 8th.Canterbury II It 4 
17 D 25.1673 II ti n " " 7 18 D 25.1676 ti II fl II fl 4 
19 D 27.1237 Shag River, Otago ti " 6 20 D 28.467 Owaka II u 4 
21· D 28.476 Long Beach, Otago ti II 6 
22 D 29.1424 Akatore Coas~t II ti 1'.B 
23 D 29.5601 Little Papanui Top layer II II 2B 
,, 24 D 29.5968 Kaikaio Beach II !I 3 
25 D 30.606 Waitaki II " 7 26 D 30.673; South Canterbury rt ti 1A 
27 D 30.674 Temuka. II It 1A 
28 D 30 .. 738 Waitaki Mouth, South side II n 10 
29 D 30.827 Haast II fl 3 
30 D 30.830 n fl II 8 
31 D 32.1789 Tarewai Point 
32 D 3B.1438 Waimate II " 1A 33 D 43.11 Bruce Bay " II to 
34 D 44.150 Te Rawa, Marlborough II II 10 
35 L 71.74 McLennan Bridge II If 5 
36 E 144.42 Hurunui 
37 E 144.45 ti 
38 E 144.49 It, 
39 E 144.51 II 
40 E 144.40 n 
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Table 9 (cont.) 
No. Identification Locality Comments 
41 E 11+7.196 Wairau Bar Midden 
42 E: 147.194 II 11· II 
43 E 163.511 II It 
44 E 163.68 II fl Midden 
45 E 163.89 II II 
46 E 163.296 II " 
47 E 163.310 II fl 
48 E 1'63.348 " fl 
49 E 1·63.428 II n Midden 
50 E 163.451 It 11 
5tl E 163.452 II n 
52) E 163.472 ti. fl Midden 
53 K 163.475 II II Midden 
54 E 142.197 fl It Burial 5 
55 E 142.186 fl 11 Burial 4 
56 E 142.210 ti H fl 6 
57 E 142.218 11 II II. 7 
58 E 145.305 II " " 22 
59 E 145.311 " .II u: 29 
60 E 145.314 " Ii 11 29 
61 E 145.316 II ti It 26 
62 E 152.30 II 11 II 32 
63 E 156.14 I.I II II 38 
64 E 143.3 II tt Duff Type 1A with lugs: 
65 E 144.39 Hurunui " fl II " '' 66 E 144.41: fl " " 1A 67 E 163.18 Wairau Bar II II 1IB 
68 E 123.10 Sumner II fl 1B 
69 D 30.1100 Greenhills, Southland 11 " 1C 70 E 148.200 Teddington ft " 1c 
71 D 37.164 Papatowai, under tree II ti 1D 
roots 
72 E 163.19 Wairau Bar II '' 2A 73 E 108.21A Rotorua. 11. II 2B 
74 E 108.21B " ti " 2B 75 E 137.88 Te Awamutu II fl 2B 
76 E 163.31 Wairau Bar fl fl 2G 
77 E 144.48 Hurunui " II 3A 
78 E 171.318 Wairau Bar 11' II 3B 
79 E 171.319 fl " II " 3c 80 E 74.13.1 Redcliffs (Sumner) II II 3D 
81 E 163 .. 59 Wairau Bar II " 3E 
> 
No. Identification 
82 E 171.320 
83 E 144.44 
84 D 38.45 
85 E t63.70 
86 E 171.321 
87 E 1:39.92 
88 E 144.50 
89 E 142.187 
90 AR 724 
91 AR 738 
92 AR 752 
93, AR 1047 
94 AR 2521 
95 Leahy 
96 AR 2920 
97 AU 1986 
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11 4D (6) 
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part 1, layer 2 
II 
11 , part 2, layer 2 
Sq •. K12, layer 2 
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Square M 11, layer 5 
Bed 2, Sq. B10 1 1 Turf layer, Sq.G 
25
- 26 
Under late period fill, 
Sq. G8 
Sq. F9, layer 2b 
Sq. B10, post hole 
Sq. D9, layer 2b 
Sq. c13, layer 2C 














Manukoriki Pa, Waitara 
Surface 
Layer 1, Baulk between 
U12: & U 13 
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Table 9 ( cont.,) 
No. Identification Locality Comments 
121 2041.22' Manakau Heads 
122 7534 Taikatu Rd., Taranaki 
123 7687 Ararata, Taranaki 
12'4 7530 Taikatu Rd., Taranaki 
125 7532 Taikatu Rd., Taranaki 
126 7558 Kaimata, Inglewood, 
Taranaki 
127 3762 Tara,ta, Taranaki 
128 3898 Kingi's Pa, Waitara 
129 7538 Kaimiri, Taranaki 
1:30 7511: Wahaitoko, Taranaki 
131 7561: Waitara, Taranaki 
132 1:0801: Hutt Valley 
133 7962 Seatoun 
134 D 1:8.483B Coai Creek Station 
135 D 20.274 Long Beach, Otago 
136 D 21.630 .Centre Island, Otago Harbour 
137 D 21.631 " II fl II 
138 D 22.52 Owaka 
-1 1139 D 22.492 Clutha District 
140 D 24.1270 Long Beach, Otago 
141 D 29.1403 Puketapu? 
142 D 33.1963 
143 D 36.300 Otago 
144 D 41.60 Moeraki (?) 
145 D 4163 
l 146 D 44.133 Tokanui 
147 D 44.,327 Glenorchy 
148 D 47.189 Moeraki 
149 D 49.184 Moeraki 
150 D 52 .. 698 
151 D 68.2600 Moeraki 
152 D 70.357 
153 1458 Mt.Hobs.on 
154 3062 One Tree Hill 
155 4860 Mt. Allbert 3 ft. below surface 
156 6778 ft Quarry 
157 7774 Mt. Mangere 
158 7787 Mt. Roskill 
159 8205 Mt. Eden 
160 8206 Mt. Eden 
161 8255 Waipare, Bay of Plenty 





Table 9 (cont.) 
No. Identification Locality Comments 
163 982~ Doubtless Bay 
164 10552 One Tree Hill 
165 10556 ti ti II 
166 13824.2 Nuhaka, Hawkes Bay 
167 16419.3 Hawkes Bay 
168 20096 II II ? 
169 21754 Maiunaina, Panmure 
170 22792.1 One Tree Hill 
171 22792e3 It II II 
172~ 231154 Wairoa 
173 24300.1 Three Kings 
174 24300.2 11 n Quarry 
1?5 26676.,2 Pidgeon Mt. 
176 26720.1 Pigeon Mt. 
177 29274.10 Taloga Bay 
178 29275.15 Gi~borne 
1q9 29311.3 Three Kings 
180 29312'.-1 Mt.Eden 
181 29312e7 II II 
182 29344.i Mt.Roskill 
183 29413.2 Gisborhe 
184 29420.6 Three .Kings 
185 29654 Mt.Smart 
186 29810.3 Hawkes Bay 
187 33240 Pukihau, Te Kuiti 
188 33305 Whananaki, N.of Whangarei 
189 35654 Mt.Wellington 
1·90 35951 Te Puna,, W.Auckland Shell 
191 36589 One Tree Hill 
192 39082 North Auckland? 
193 40958 Big King, 3 Kings 
194 42549 Rarotonga Auck 
195 43773 Hawkes Bay 
196 44264 Mt.Mangere 
197 WMF 24 Otaika Valley, Northland' 
198 WMF 59 Horahora, Northland 
199 · WMF 322 Kioreroa: Pai 
200 WMF 324 Horahora, Northland 
Otago Museum: 1~--35, 69, 71, 84,, 1134-152 
Canterbury Museum: 41-64, 67; 68, 70, 72-76,. 78-82, 85-89 
Dominion Museum: 105-133 
Auckland Museum: 90-1'04, 153-200 
Mrs.A.Gillanders:36-40, 65, 66, 77, 83, 88 
ADZK RECORDING FORM: ·G.S.Park, 1970 
I 
.!!Jl: Delete units not applicable: Degrees 
Grammes I Ounces 
Inches/ CM/ MM 
A= Adzemeter. C = Calipers. G = Goniometer. R = Cross Rulers. B = Balance. 
~~~---~--~-~~-~~--~~-~-~-
Recording Date: ___________ . Name of Collection: __________________ _ 
Accession Number: ________ __ Areal Locality: _____________________ __ 
Date or Adze(if. known) _____ _ ou.rr Type.1956): __________________ ___ 
E...,iy:ther Det11ls{eg: stratigraphical provenance; any publications 
relevan.t; etc): 
~--~~~~-~~~-~~~-~-~-~~~--
A)Length(poll at zero) to Distal Point: , to Bevel •chin' ....... -----
A)Heignt(indirect)Max: ,Proximal Point: , Cutting edge: ______ __ 
C)Maximum width: _________ __ C)Cutting Edge width: ________________ _ 
R)Bevel Curvature(frontal): concave: or convex: ____ ~---
R)Bevel Curavture(distal ): concave: or convex: ________ __ 
B)~ss: ________ _ A)Balance point to Cutting edge: ____ ___ -~~~~~--·~-~--~~-~-~--~~~~----~--~--~~---~~~----~~--~~-~--~-----~--~~~~---
DISCONTINUOUS DATA: 
Lugsfx = well defined,/= present) ~ 0 ' ' 
NWQber or Seiralstdescribe): ____ ~-------------------------------_...---
Be~el Chin(delete): well defined/ present I absent 
~ 
Bt~w Ridge§(describa): ______________________ ~----------------------------
Tang Ridge~(describe): ___________________ ~----------------------..----
~ g~t}.niti2n(indicate in diagram):(x = well defined,/= present): 
D 
C~gss Segtion(sketch): o~o 
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ADZFACTS 
. Area code for 200 adzes 
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